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SUMMARY 
A 0.15-scale  model of  an underfuselage  engine  inlet  de- 
signed for  a  single-engine  fighter  airplane  was  tested  in 
the  NASA  Lewis  Research  Center's 8- by 6-ft wind  tunnel. 
The  inlet  is  a  kidney-shaped,  fixed-geometry,  normal-shock 
conf5guration  displaced  from  the  fuselage  to  prevent  inges- 
tion  of  fuselage  boundary layer. A short  splitter  plate  ex- 
tends  forward  of  the  top  surface of the  inlet  to  isolate  the 
inlet  shock  from  the  fuselage  boundary  layer. 
The  purpose of the  test  was  to  obtain  the  performance 
of  a  baseline  inlet  and  the  effects  of  several  configuration 
variations.  These  variations  were  splitter-plate  length 
and  included  angle,  fuselage  boundary-layer-diverter  height, 
cowl  sidewall  cutback,  splitter-plate  boundary-layer  bleed, 
and  vortex  generators in  the  inlet  duct. The effects on 
inlet  performance  of an airplane  nose  boom, of struts  in  the 
boundary-layer  diverter  channel,  and  of  throat  rakes  in  the 
inlet  were  also  determined.  Inlet  data  were  obtained  as  a 
function  of  angle of attack,  angle  of  sideslip,  and  simu- 
lated  engine  airflow in the 0.6 to 2.0 Mach  number  range. 
The model  was  instrumented  primarily  to  obtain  the  air- 
flow,  pressure  recovery,  steady-state  and  instantaneous  total 
pressure  distortion,  and  turbulence  levels  at  the  engine  face. 
Additional  instrumentation  was  provided  to  determine  the  pro- 
perties of  the  inlet  flow  field  upstream  of  the  inlet, at 
the  inlet  throat,  within  the  inlet  duct,  and  in  the  fuselage 




test  results  demonstrated  the  following: 
The  performance  characteristics of the  baseline 
inlet  configuration  are  good. The  turbulence  levels 
are  generally  low,  and  the  model  data  indicate 
that  the  full-scale  pressure  recoveries  are  ade- 
quate  for  the  mission  and  maneuver  requirements of 
the  airplane. 
The  inlet  flow  remains  stable (no buzz) for  all 
conditions  within  the  flight  and  maneuver  envelope 
of the  aircraft. 
1. 
3 .  The flow-field  measurements  ahead  of  and a t  t h e  
s p l i t t e r - p l a t e  l e a d i n g  edge  conf i rm tha t  t he  d i -  
ve r t e r  s t and-o f f  d i s t ance  and the  outboard  d iver -  
gence between the upper plate and t h e  f u s e l a g e  a r e  
adequate  to  prevent  low-energy air  f rom enter ing 
t h e  i n l e t .  
4 .  No throa t -p lane   f low  separa t ion  was d e t e c t e d   a t  
Mach 1.6 f o r  t h e  b a s e l i n e  i n l e t ,  b u t  some did occur 
a t  Mach 2 .0  a t  t h e  o u t b o a r d  r a k e  s t a t i o n s .  
5.  The s lo t ted- ramp,   t r immed-sp l i t t e r -p la te   wi th   cu t -  
back-cowl,  and  the  13°-non-porous-rarnp  configura- 
t ions  d id  not  e l imina te  the  high-Mach-number t h r o a t -  
plane  f low  separat ion.  However, the  13°-porous- 
ramp-bleed i n l e t  o f f e r e d  some p o t e n t i a l  f o r  e l i m i n a t -  
i n g  t h i s  s e p a r a t i o n .  
6 .  Vortex  generators  provided no r e a l  improvement i n  
eng ine - face  p re s su re  d i s t r ibu t ion ,  and gene ra l ly  
caused a decrease in  pressure recovery and an i n -  
c r ease  i n  tu rbulence  leve ls .  
7 .  The nose boom and t h e  d i v e r t e r  s t r u t s  had no e f f e c t  
on inlet  performance.  
8. The t h r o a t  r a k e s  had a s m a l l  e f f e c t  on i n l e t  p r e s -  
s u r e  r e c o v e r y  a t  some of  the  subsonic  tes t  condi -  
t ions.   These  rakes  were removed f o r  a l l  of t he  
performance tes t ing.  
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INTRODUCTION 
The i n l e t  d e s c r i b e d  i n  t h i s  r e p o r t  was des igned  for  a 
s ing le -eng ine ,   l i gh twe igh t ,   l ow-cos t ,   mu l t i - ro l e   t ac t i ca l  
superior i ty  in  the subsonic- to-Mach 1 . 6  speed range, with 
a d a s h  c a p a b i l i t y  t o  Mach 2 . 0 .  The i n l e t  f o r  s u c h  a n  a i r -  
c r a f t  must  maintain high pressure recovery (engine thrust)  
and low pressure  d is tor t ion  ( f reedom from e n g i n e  s t a l l )  d u r -  
ing  maneuvers a t  h i g h  a n g l e  o f  a t t a c k .  To a i d  i n  s e l e c t i n g  
t h e  i n l e t  t y p e  f o r  t h i s  a p p l i c a t i o n ,  a n a l y t i c a l  t r a d e  s t u d -  
i e s  were made which compared the weight  and performance of 
t he  fo l lowing  in l e t  t ypes :  
\. f i g h t e r   a i r p l a n e .  The airplane 's   pr imary  mission i s  a i r  
. Variable  ramp (Mdesign = 2 . 2 )  
. Fixed ramp or   spike  with  bypass  (Mdesign = 2.0)  
. Normal-shock i n l e t  
It was concluded from these t rade s tudies  that  a f ixed-  
geometry,  normal-shock i n l e t  c o n f i g u r a t i o n ,  l o c a t e d  i n  t h e  
p ro tec t ive  f low f i e ld  o f  t he  a i rp l ane  fo rebody ,  would meet 
the mission requirements,  with minimum c o s t  and weight. 
I n  t h i s  r e p o r t ,  t h e  r e s u l t s  o f  t h e  t h i r d  o f  a s e r i e s  o f  
development t e s t s  t o  def ine  the  des ign  and performance of  
t h e   i n l e t   a r e   p r e s e n t e d .  The f i r s t  two t e s t s ,   u s i n g   t h e  
same b a s i c  0 . 1 5 - s c a l e  i n l e t  model  and repor ted  in  References  
1 and 2 ,  e s t a b l i s h e d  t h a t  a kidney-shaped inlet  conforming 
to the rounded bottom of the fuselage was t h e  b e s t  o v e r a l l  
des ign .   Other   in le t   des igns   t es ted   were  a D-shaped  normal- 
shock i n l e t ,  a wedge-ramp i n l e t ,  and a precompression-bump 
i n l e t .  I n  a d d i t i o n  t o  i n l e t  t y p e  and shape,   o ther   config-  
ura t ion  var iab les  tha t  were  tes ted  inc luded  forebody shape ,  
boundary-layer  diver ter  design,  and cowl- l ip  b luntness .  
The t h i r d  t e s t ,  c o n d u c t e d  a t  t h e  NASA Lewis Research 
Center  in  1972 ,  thoroughly documented the performance of 
t h e  t h e n - c u r r e n t l y  s e l e c t e d  i n l e t  a s  a base l ine  conf igura-  
t i o n ,  and t e s t e d  s m a l l  v a r i a t i o n s  i n  i n l e t  c o n f i g u r a t i o n  
t h a t  had r e s u l t e d  from a i r p l a n e / i n l e t  d e s i g n  i n t e r a c t i o n s  
o r  t h a t  had the  poten t ia l  for  improving  in le t  per formance .  
3 
IL 
I n  a d d i t i o n  t o  i n l e t  p e r f o r m a n c e ,  t h e  c h a r a c t e r i s t i c s  o f  
t h e  f l o w  f i e l d  u p s t r e a m  o f  t h e  i n l e t  and a t  t h e  i n l e t  t h r o a t  
were measured. 
The i n l e t  model was t e s t e d  i n  t h e  NASA Lewis Research 
Center ' s  8- by 6 - f t  Wind Tunnel over the Mach number range 
0.6 t o  2.0 a t  a n g l e s  o f  a t t a c k  from -10' t o  40° a t  s u b s o n i c  
speeds  and  from - 5 O  t o  20' a t   supersonic   speeds .   Angle-of -  
s i d e s l i p  e f f e c t s  were obtained to  15' subsonica l ly  and t o  
10' supe r son ica l ly .  Model a i r f low  s imulated  the  complete  
range of  engine airf low and  de termined  the  s tab i l i ty  limits 
o f  t h e  i n l e t .  
Th i s  r epor t  con ta ins  a d e s c r i p t i o n  of  t h e  model  and 
i t s  ins t rumenta t ion  and t h e  r e s u l t s  o f  t h e  t e s t  t h a t  a r e  
r e l a t e d  t o  s t e a d y - s t a t e  i n l e t  p e r f o r m a n c e  and f low-f ie ld  
c h a r a c t e r i s t i c s .  The h igh- response   p ressure-d is t r ibu t ion  
da ta  r e l a t ed  to  in l e t / eng ine  compa t ib i l i t y  a re  no t  i nc luded  
i n  t h i s  r e p o r t  b u t  a r e  a v a i l a b l e  i n  R e f e r e n c e  3 .  Although 
these tests were part  of the development of a p a r t i c u l a r  
i n l e t  t y p e  f o r  a s p e c i f i c  a i r c r a f t  and mis s ion ,  t he  r e su l t s  
a r e  p e r t i n e n t  t o  i n l e t s  o f  t h e  same type and integrat ion 


















Buttock  line,  inches 
Centerline 
Clockwise 
('Tmax - PTmin) 
Fan  distortion  index,  defined  as  Ka2/Ka2)Limit 
Fuselage  station,  inches 
Pressure  distortion  factor  for  engine  fan 
based on the 40 steady-state  total-pressure 
probes  at  the  compressor  face  (See  Appendix B) 
Instantaneous  screening  limit  of  fan  pres- 
sure distorxon factor  as  defined  by  Pratt 
and  Whitney  Aircraft  (See  Appendix B) 
Leading  edge 
Mach  number 
Static  pressure 
Total  pressure 
Maximum  total  pressure  at  each  test  condi- 
tion  from  the 40 steady-state  compressor- 
face  probes 
Minimum  total  pressure  at  each  test  condi- 
tion  from  the 40 steady-state  compressor- 
face  probes 
Freestream  total  pressure 
Root-mean-square  average  of  high-response 
total  pressure 
5 

















(or  BETA ) 
The  average of the PTRMS values,  calculated 
by  analog  computer,  from 20 selected  high- 
response  pressure  probes at the  compressor 
face  (selected  probes  are  denoted  in  this 
report  as  the  shaded  ones in Figure 18) 
Total  pressure  at  compressor  face 
Average  compressor-face  total  pressure 
Total  temperature of airflow at compressor 
face,  OR 
Airflow,  lbm/sec 
Waterline 
Engine  corrected  airflow, W &2/ 62, lbm/sec 
Distance  from  surfaces,  inches 
Angle of attack,  degrees,  measured  between 
waterline  plane  and  freestream  direction. 
Positive 01 is  nose  up. 
Angle  of  sideslip,  degrees,  measured  between 
buttock-line  plane  and  freestream  direction. 
Positive p is  nose  left. 
Relative  pressure  at  compressor  face 
= P T ~ ,  psia/14.696 
Relative  temperature at compressor  face 
= TT2, 'R/518.7 
6 
APPARATUS AND PROCEDURE 
T e s t  F a c i l i t y  
The model was t e s t e d  i n  t h e  NASA Lewis Research Center 's  
8- by 6-Foot Supersonic Wind Tunnel a t  Cleveland,  Ohio.  
This wind tunnel  i s  a continuous-operation closed- or open- 
c i r c u i t  wind tunnel  with a maximum  Mach number of 2 . 1  and a 
lower Mach number l i m i t  determined by model blockage or 
shock   re f lec t ion .   Dur ing   th i s   t es t   the   tunnel  was operated 
a s  a c losed -c i r cu i t  t unne l  and t h e  minimum  Mach number was 
0.6.  
The tunnel  i s  dr iven  by a n  e l e c t r i c a l l y  powered com- 
pressor  supplying a maximum of 2 x 106 cu f t  of a i r  p e r  
minute  to  a flexible-wall  nozzle which can be varied to 
c o n t r o l   t e s t - s e c t i o n  Mach number. The t e s t  s e c t i o n ,  39 f t  
long by 8 f t  high by 6 f t  wide ,  has  a supersonic  sec t ion  
and a per fora ted   t ransonic   sec t ion .   Fol lowing   the   t es t   sec-  
t i o n ,  t h e  a i r  e n t e r s  a cooler  and a d r ie r  to  complete  the 
c losed  a i r  c i r cu i t .  Add i t iona l  i n fo rma t ion  on the   opera t ing  
c h a r a c t e r i s t i c s ,  model support  system, and data systems for 
t h i s  t unne l  i s  provided i n  Reference 4 .  
Model Descr ipt ion 
The composi te  forebodyl inlet  model i s  shown i n s t a l l e d  
i n  t h e  NASA/Lewis 8- by 6-Foot Wind Tunnel i n  F igu re  1. 
The model i s  a 0 .15-sca le  s imula t ion  of  t rue  a i rp lane  geome- 
t r y  from the nose boom t o  f u s e l a g e  s t a t i o n  ( F . S . )  250 ( f u l l  
s c a l e )  on the upper  surface and t o  F.S.  262.5 on the lower 
sur face .  Externa l  contours  of  th i s  por t ion  of  the  a i rp lane  
forebody and i n l e t  a r e  shown in  F igu re  2 .  I n t e r n a l  i n l e t  
l i n e s ,  shown in  F igu re  3 ,  are  s imula ted  to  the  engine  face .  
The i n t e r n a l  a r e a  d i s t r i b u t i o n  o f  t h e  r e l a t i v e l y  l o n g  S- 
shaped duct i s  g iven  in  F igure  4 .  
The general  arrangement  of  the model i s  shown i n  F i g -  
ure  5.  The model c o n s i s t s  o f  a support  beam, fuse lage   fore-  
body, i n l e t  cowl,   fuselage-boundary-layer  diverter,   secondary- 
a i r  in le t s ,  subsonic  duc t ,  p r imary-a i r f low meter ing  sys tem,  
p i t c h  and yaw mechanism,  and tunne l  s t i ng  adap te r .  P i t ch  
and yaw mechanisms, no t  shown i n  F i g u r e  5 ,  were r e q u i r e d  t o  
extend the p i t c h  and yaw rangeoof the 8- by 6-Foot Wind- 
Tunne l  suppor t  s t ru t  t o  t he  40 p i t c h  and 15O yaw angles  
r e q u i r e d  f o r  t e s t i n g  t h i s  inlet/forebody model.  
T h r e e  d i f f e r e n t  i n l e t  cowl designs were t e s t e d  on the 
model. Two of  these cowls  were modif ied to  provide a t o t a l  
o f   f i ve   d i f f e ren t   i n l e t   con f igu ra t ions .   These   conf igu ra -  
t ions  a re  descr ibed  be low:  
C 13 




This  base l ine  conf igura t ion ,  which simu- 
l a t e s  t h e  YF-16 in le t ,  has  an  upper  
s p l i t t e r - p l a t e  e x t e n s i o n  o f  10 inches and 
a sol id  (non-porous)  ramp with a 5 O  i n -  
c l i n a t i o n  to the flow. The s p l i t t e r -  
p l a t e  s t andof f  d i s t ance  f rom the fuse lage  
i s  3.65  inches a t  the leading  edge.   Ful l -  
s c a l e  i n l e t  c a p t u r e  area i s  826.7 square 
inches with a th roa t  a r ea  o f  713 square 
i n c h e s .   T h i s   i n l e t  i s  shown i n   F i g u r e  6. 
Configurat ion C 1 3 A  i s  cowl C13 with a 
s l o t t e d  ramp for  boundary-layer  bleed.  
The b l e e d  a i r  i s  d i scha rged  in to  the  d i -  
ve r t e r  channe l  t h rough  ex i t s  a s  shown i n  
Figure 6.  
C15 i s  i d e n t i c a l  t o  t h e  b a s e l i n e  c o n f i g u -  
r a t i o n  (C13) e x c e p t  f o r  t h e  13' porous 
ramp. Th i s   i n l e t   con f igu ra t ion  i s  shown 
i n  F i g u r e  7 .  
Configurat ion C15A i s  cowl C15 without  
the  porous ramp b leed .   Refer   to   F igure  7 .  
Configurat ion C14 has cut-back cowl s i d e s ,  
a trimmed s p l i t t e r  p l a t e  which extends 
forward 8 inches ,  and a s l i g h t l y  smaller 
i n l e t   c a p t u r e   a r e a  (819 sq. i n . ) .   T h i s  
i n l e t  i s  depic ted  i n  F igure  8 .  
8 
Each of  these  in le t  cowls  incorpora ted  a t h i n ,  i n c l i n e d ,  
v e r t i c a l  t e n s i o n  s t r u t  t o  r e d u c e  cowl deformation under 
burs t ing   p ressure   loads .   This  s t r u t  i s  v i s i b l e  i n  t h e  i n l e t  
shown in  F igu re  1. 
To ensu re  tha t  a turbulent  boundary layer  would e x i s t  
on t h e  s p l i t t e r  p l a t e ,  t h u s  s i m u l a t i n g  f u l l - s c a l e  i n l e t  
operat ion,  a s t r i p  o f  g r i t  0.15 i n .  wide  and 0.004 i n .  
thick (actual  dimensions,  model s c a l e )  was placed on t h e  
u n d e r s i d e  o f  t h e  s p l i t t e r  p l a t e  0 . 2 5  i n .  from the  lead ing  
edge. 
The forebody boundary layer was d ive r t ed  from t h e  i n l e t  
by a r e f l ex -cu rve   d ive r t e r ,  shown i n   F i g u r e  9.  Secondary 
a i r  i n l e t s  t e r m i n a t e  t h e  d i v e r t e r  a t  i t s  outboard edges. 
The model pe rmi t t ed  t e s t ing  a range  of  d iver te r  he ights ;  
he ights  of 3.30 inches and 3.65 inches (full  scale) were 
t e s t e d .  
From t h e  i n l e t  cowl,  the subsonic duct extends to the 
simulated engine face,  where the pressure recovery of the 
i n l e t  i s  measured.  Just  downstream of the  engine  face  i s  a 
calibrated flow-metering system having a remotely posit ioned 
conica l   p lug   tha t   var ies   the   f low  ex i t   a rea .   These   par t s  
a r e  shown in  F igure  5 .  
Instrumentat ion 
The model was in s t rumen ted  to  ob ta in  s t eady- s t a t e  and 
h igh - re sponse  p re s su res  in  the  ex te rna l  f l ow f i e ld ,  on the  
forebody, with:'.n t h e  i n l e t ,  and in  the f low-meter ing system. 
The high-response data  system i s  not  d i scussed  in  ch is  repor t  
but i s  descr ibed  in   Reference 3 .  The Lewis Research  Center 
scanivalves and data system were used to acquire and record 
a l l  s t e a d y - s t a t e  p r e s s u r e s .  
Model instrumentat ion i s  i l l u s t r a t e d  i n  F i g u r e s  10 
through 18. A l l  s t a t i o n  numbers  and dimensions shown i n  
t h e s e   f i g u r e s   a r e   f u l l - s c a l e .  The p r i n c i p a l   s t a t i c n s   f o r  
instrumentat ion on t h e  model a r e  shown i n  Figure 10. The 
l o c a t i o n s  o f  s t a t i c - p r e s s u r e  t a p s  on the  ?orebody  and  the 
boundary - l aye r   d ive r t e r   a r e  shown in   F igu re  11. Three 7 -  
t ube  r akes  a t  F.S. 155, shown i n  F i g u r e  1 2 ,  were  employed 
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t o  evaluate  f low propert ies  o f  the fuselage boundary layer 
forward of  the inlet .  
Measurements  of t he  f low cha rac t e r i s t i c s  a t  t he  l ead -  
ing  edge  of  the  top of the  cowl ( t h e  s p l i t t e r  p l a t e  s e p a r a t -  
i n g  t h e  i n l e t  a i r f l o w  from the fuselage boundary layer) were 
made by the  rakes  shown i n  Figure 13. A s p e c i a l   s p l i t t e r -  
p la te -only ' '  conf igura t ion ,  which s imulated the extension of  
the upper cowl plate without the cowl enclosure, was u t i l -  
i zed   for   these   f low-f ie ld   surveys .  A photograph  of  the 
s p l i t t e r  p l a t e  and i t s  i n s t rumen ta t ion  in s t a l l ed  on the 
model forebody i s  presented i n  Figure 14. 
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Throat  to ta l -pressure  and  cowl s t a t i c - p r e s s u r e  t a p  lo -  
c a t i o n s   a r e  shown in   F igu re  15. The th roa t   r akes  and o the r  
flow-field instrumentation were removed be fo re  in l e t  eng ine -  
face  performance was measured. A photograph  of  the  throat 
rake  instrumentat ion i s  presented  in   Figure 1 6 .  The loca-  
t i ons  o f  t he  duc t -wa l l  s t a t i c -p res su re  t aps  a re  shown i n  
Figure 1 7 .  
I n l e t  t o t a l -p re s su re  r ecove ry  was obtained from eight 
5- tub€  rakes  a t  the  s imula ted  engine- face  s ta t ion ,  as  shown 
in  F igu re  18.  The probes  were  posi t ioned  in   centers  of  equal 
area.   High-response  pressures  were  obtained from  probes  and 
Kul i te   t ransducers   loca ted   as  shGwn I n  Figure 1 8 .  This  high- 
response data  was used i n  i n l e t / e n g i n e  c o m p a t i b i l i t y  s t u d i e s  
(not  inc luded  in  th i s  repor t )  and  in  the  measurement c f  t h e  
turbulence   l eve ls   o f   the   in le t  flow. The s o l i d  symbols 
(squares) shown in  F igu re  18 designate the probes used t o  
obtain the average value o f  the turbulence parameter ,  P T ~ ~ ~ / ~ T ~ .  
- 
S t a t i c - p r e s s u r e  t a p s  a t  t h e  f l o w - p l u g  e x i t  measured t h e  
p r e s s u r e  a t  t h a t  p o i n t  f o r  u s e  i n  de t e rmin ing  the  r a t e  of a i r -  
f low through the inlet .  
Test  Conditions 
The i n l e t  model was tes ted over  the fol lowing range of  
t e s t  c o n d i t i o n s :  
Mach No. : 0 . 6 ,   0 . 9 ,  1 . 2 ,  1.38,  1.58,  1.78, 
and 1 .96  
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Reynolds No. : 
Angle of Attack: 
Angle o f  Side- 
s l i p  : 
Airflow: 
3.8 x LO6 per  f t  a t  M = 0 . 6  t o  
5 .0  x 10 6 per f t   a t  h i g h  supersonic 
speeds 
-10' t o  40°, subsonic 
-5' t o  ZOO,  supersonic 
0' t o  15:, subsonic 
0' t o  10 , supersonic 
Varied with Mach number to  span the 
engine airf low range from below 
minimum hot -day  id le  a i r f low to  ap-  
proximately 10 percent  grea te r  than  
maximum engine  a i r f low 
The complete as-run test  program i s  g iven  in  Appendix A .  
Reynolds Number Effec ts  on Boundary-Layer- 
Diverter Height 
Proper  scal ing of the required boundary-layer-diver ter  
he ight  from 0 . 1 5 - s c a l e  t e s t i n g  t o  f u l l - s c a l e  f l i g h t  c o n d i -  
t ions  necess i ta tes  cons idera t ion  of  the  Reynolds  numbers 
f o r   t h e  two condi t ions .  A t  f u l l - s c a l e  f l i g h t  c o n d i t i o n s  and 
Mach 2 . 0 ,  50,000 f t  o f  a l t i t ude ,  t he  ca l cu la t ed  Reyno lds  
number and f l a t -p l a t e  boundary - l aye r  t h i ckness  a t  t he  s p l i t -  
t e r  p l a t e  l e a d i n g  edge a r e  2 7 . 1  x l o 6  and 2 .62  inches ,  re -  
spect ively  (based on a n  e f f e c t i v e  l e n g t h  of 11.5 f t ) .  For 
the wind-tunnel t s t  c o n d i t i o n s  a t  Mach 2 . 0  (Reynolds No. 
per f t  = 5.0  x 10 ), t he  co r re spond ing  fu l l - sca l e  ca l cu la t ed  
boundary-layer  thickness i s  2.97 inches.  Thus,  the  boundary 
l a y e r  i s  r e l a t i v e l y  t h i c k e r  on t h e  model than on t h e  a i r -  
plane by about 13 percent .  From previous t es t s ,  it was 
e s t a b l i s h e d  t h a t  a d i v e r t e r  h e i g h t  a b o u t  25 p e r c e n t  g r e a t e r  
t han  the  ca l cu la t ed  f l a tp l a t e  boundary - l aye r  he igh t  i s  de- 
s i r a b l e  f o r  t h e  f l o w  f i e l d  a s s o c i a t e d  w i t h  t h i s  c o n f i g u r a -  
t i o n  and i t s  operat ing  envelope.   Diver ter   heights   of  3.30 
and 3.65 inches ( f u l l  s c a l e )  were t e s t e d .  
% 
11 
DISCUSSION OF RESULTS 
The data  obtained during th i s  t e s t  were used primarily 
t o  se lec t  t h e  b e s t  i n l e t  c o n f i g u r a t i o n  from t h e  s e v e r a l  
t h a t  were tes ted  and  to  def ine  the  per formance  and  d is tor -  
t i o n  l e v e l s  o f  t h a t  i n l e t  a s  a funct ion of  Mach number, angle  
o f   a t t a c k  and s i d e s l i p ,  and  engine  airflow.  Measurements 
i n  t h e  f l o w  f i e l d  a h e a d  o f  t h e  i n l e t  and a t  the in l e t  a l lowed  
determinat ion of  the c h a r a c t e r i s t i c s  of the boundary layer 
ahead o f  and   over   the   sp l i t t e r -p la te   l ead ing   edge .  The ex- 
t e n t  o f  f l o w  s e p a r a t i o n  a t  t h e  i n l e t  t h r o a t  c a u s e d  by i n t e r -  
act ion of  the normal  shock with the spl i t ter-plate  boundary 
l aye r  was obtained from throat-rake  instrumentat ion.  The 
p o t e n t i a l  of  s eve ra l  ramp and  sp l i t t e r -p l a t e  mod i f i ca t ions  
in  r educ ing  f low sepa ra t ion  a t  t he  th roa t  was inves t iga ted .  
The e f fec ts  of  minor  conf igura t ion  var iab les  such  as  the  
a i rp lane  nose  boom and duct  vortex generators  were also de-  
termined. 
The t e s t  r e s u l t s  a r e  p r e s e n t e d  i n  t h e  f o l l o w i n g  o r d e r :  
1. Performance  of   the  selected  inlet   configurat ion 
( C 1 3 )  f o r  t h e  most  important  operat ing condi t ions.  
2 .  Detailed  performance f o r  t he   s e l ec t ed   conf igu ra t ion  
a s  a f f e c t e d  by  Mach number, angle  of a t t a c k  and 
s ides l ip ,  and  a i r f low.  
3 .  P re s su re   d i s t r ibu t ion   o f   t he   a i r f low  a t   t he   eng ine  
f ace  fo r  t he  se l ec t ed  conf igu ra t ion .  
A .  Charac te r i s t i c s   o f   t he   f l ow  a t   va r ious   po in t s  up- 
stream of  and w i t h i n  t h e  i n l e t .  
5 .  Er 'fects  of  boundary-layer  diverter  height on the  
i n l e t  f low f i e l d  and inlet  performance.  
6 .  Ef fec ts  o f  conf igura t ion   var iab les  on i n l e t  p e r -  
formance. 
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Selec ted  In le t  Conf igura t ion  
The base l ine  in l e t  conf igu ra t ion ,  des igna ted  C13, was 
s e l e c t e d  a s  t h e  p r e f e r r e d  i n l e t .  T h i s  i n l e t  i s  shown i n  
Figure  6. It has a 10 - inch - long  sp l i t t e r  p l a t e  o f  min ima l  
thickness  (5O included  angle) .  No in t e rna l   t h roa t   boundary -  
layer  b leed  i s  employed. Fuselage  boundary layer i s  d ive r t ed  
by means of  a 3 .65- inch-h igh  ( fu l l  sca le )  wedge- type  d iver te r .  
The pe r fo rmance  o f  t h i s  i n l e t  i s  presented  be low,  f i r s t  
i n  summary form a t  the  p r inc ipa l  ope ra t ing  cond i t ions ,  and 
t h e n  i n  d e t a i l e d  form f o r  a l l  t h e  f l i g h t  and operating con- 
d i t i o n s  t h a t  were  tes ted.  The d a t a  shown i s  tha t   ob ta ined  
from t h e  model w i t h o u t  c o r r e c t i o n  f o r  s c a l e  e f f e c t s .  The 
nose boom was mounted on the forebody. 
Summary " ~ "- of  Performance " _____ for   the   Se lec ted   Conf igura t ion  
Pressure recovery of  the C13 i n l e t  a t  r a t e d  e n g i n e  c o r -  
r ec t ed  a i r f low (WC2), 1' angle  of  a t tack  ( cy ), and zero 
s i d e s l i p  ( B )  i s  shown versus Mach number i n  Figure 19 .  For 
comparison, the pressure recovery computed  from t h e o r e t i c a l  
normal-shock losses and subsonic duct losses of Reference 5 
i s  a l so   p resented .  A s  would be  expec ted  fo r  t h i s  i n l e t  t ype ,  
agreement between experimental and computed pressure recover- 
i e s  i s  good. A t  an  angle   of   a t tack  of  lo, t h e  l o c a l  Mach 
number a t  t h e  i n l e t  i s  only about 0.005 less  than  f rees t ream 
Mach number. 
The e f f e c t  o f  a i r f l o w  on i n l e t  p r e s s u r e  r e c o v e r y  a t  
CY = 1' and /i? = zero i s  shown i n  Figure 20 fo r  t he  va r ious  
t e s t  Mach numbers, The computed subsonic  duct loss  t h a t  
was used with the shock loss t o  o b t a i n  t h e  computed pressure  
r ecove ry  in  F igu re  19 i s  a l s o  shown in  F igu re  20. 
The e f f e c t  o f  a n g l e  o f  a t t a c k  on p res su re  r ecove ry  a t  
r a t e d  a i r f l o w  i s  shown in  F igu re  2 1  f o r  t h e  t e s t  Mach num- 
be r s .  Note tha t   the   p recompress ion   e f fec t   o f   the   a i rp lane  
forebody a t  p o s i t i v e  a n g l e s  o f  a t t a c k  c a u s e s  a s i g n i f i c a n t  
improvement in  pressure  recovery  a t  supersonic  speeds  and 
causes a corresponding decrement a t  n e g a t i v e  a n g l e s  of  
a t t a c k .  
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A comparison of the  range of CY and B covered in the 
model  test  and  the  required  range  for  inlet/engine  compati- 
bility  during  aircraft  maneuvering  is  presented  in  Figure  22 
for  subsonic  and  supersonic  flight  speeds.  The  range of 
test  conditions  meets  or  exceeds  these  maneuverability re- 
quirements.  Except  for a  few  extreme  conditions,  the  test 
range  also  exceeds  the  predicted  range  of CY and /3 for  maxi- 
mum-g  rolling  pullouts, as  shown  by  the  shaded  areas  in F g- 
ure  22. 
In  Figures  23  through  29,  the  effects of CY and f l  on 
pressure  recovery,  distortion,  and  root-mean-square  turbu- 
lence  are  shown  for  rated  airflow  at  each of t e  test  Mach 
numbers.  Distortion  of  the  flow at the  simulated  engine 
face  is  given  in  terms of the conventional  parameter 
A P/&2 = ( P m x  - PTMIN)/PT~  and  the  fan  distortion  index 
DX1. DX1 is  the  ratio of the  fan  pressure  distortion  factor 
to  the  limiting  distortion  factor  for  inlet/engine  compati- 
bility  defined  by  the  engine  manufacturer.  The  term  Series 
11'' that  is  applied  to DX1 in  the  plotted  curves  refers  to 
the  particular  correlation  of  engine stall margin  with  engine- 
face  pressure  distribution  for  the  Pratt  and  Whitney  Aircraft 
FlOO  engine  that  was  in  effect  at  the  time of this test. If 
DX1  approaches 1.0, further  study of the  instantaneous  dis- 
tortion  levels  obtained  from  high-response  transducers  is 
warranted  to  determine  potential  conditions of inlet/engine 
incompatibility. 
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The turbulence  of-the  flow  at  the  engine  face  station 
is  presented  as P T ~ ~ / P T ~  which is  the  average of the  root- 
mean-square  of  the  pressure  fluctuations,  measured  on 20 
high-response  pressure  probes,  divided by the  average  engine- 
face  total  pressure.  The  turbulence  parameter  and  the  dis- 
tortion  parameter  DX1  are  combined  in  the  process  of  predict- 
ing  inlet/engine  compatibility.  This  process  is  not dis- 
cussed  in  this  report  but  is  presented  in  Reference 3 .  
The  data  in  Figures 23 through  29  show  that,  subsoni- 
cally,  the  performance  characteristics of the  inlet  are 
essentially  constant  for  angles of  attack up  to  about  30° 
but  degrade at cy = 40°. With  the  exception  of  pressure 
recovery,  the  performance  parameters  are  also  fairly  insen- 
sitive  to  angle-of-attack  variations at supersonic  speeds. 
Supersonically  the  pressure  recovery  levels  vary  significantly 
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with angle of attack, showing a favorable  increase  wi th  in-  
creasing angle  of  a ' t tack.  
The i n l e t  buzz limits were de te rmined  by  th ro t t l i ng  the  
a i r f low un t i l  t he  no rma l  shock  fo rward  o f  t he  in l e t  became 
uns tab le  and produced a h igh  leve l  of  tu rbulence  and  d is tor -  
t i o n .  The a i r f lows  a t  which  buzz was encountered  in  the  C13 
a r e  shown i n  F i g u r e  30 a s  a funct ion of  Mach number, angle  
o f  a t t a c k ,  and a n g l e  o f  s i d e s l i p .  The a i r f i o w s  a t  which 
buzz occurs are w e l l  below t h e  minimum eng ine  a i r f lows  fo r  
r e a l i s t i c  o p e r a t i n g  c o n d i t i o n s .  
Detai led " . . - Performance for   the   Se lec ted   Conf igura t ion  
One of  the  major  ob jec t ives  of  the  t es t  was to  comple te ly  
map the  per formance  of  the  se lec ted  in le t  conf igura t ion  for  
a l l  c o n d i t i o n s  w i t h i n  t h e  f l i g h t  and maneuver  envelope  of 
t h e  a i r c r a f t .  Data  were  obtained a t  Mach numbers  from 0.6 
t o  1 .96  for  . angles  of  a t tack  from -10' t o  40° subsonica l ly  
and -5' t o  20' supersonica l ly .  The angle-of -a t tack  sweeps 
were coupled with s idesl ip  excursions to  15O subsonica l ly  
and t o  loo supersonica l ly .  
A complete  set  of  inlet  performance parameters  for  the 
s e l e c t e d  i n l e t  c o n f i g u r a t i o n  (C13) i s  conta ined  in  F igures  31 
through  69. The parameters,   presented as a function  of  en- 
gine airf low,  include the engine-face average pressure re-  
covery,   root-mean-square  turbulence  levels ,   fan  dis tor t ion 
index, and maximum-minus-minimum p r e s s u r e  d i f f e r e n t i a l  d a t a .  
Each pa.ge o f  p lo t s  r ep resen t s  da t a  t aken  a t  a cons t an t  Mach 
number and ang le  o f  a t t ack .  
Ai r f low var ia t ions  a f fec t  each  of  the  per formance  parame- 
t e r s   d i f f e r e n t l y .   P r e s s u r e   r e c o v e r y   v a r i e s   s l i g h t l y   w i t h  
a i r f l o w  i n  t h e  low t r anson ic  Mach number range,  but  i s  in -  
s e n s i t i v e  t o  a i r f l o w  a t  s p e e d s  e q u a l  t o  o r  g r e a t e r  t h a n  a p -  
proximately Mach 1.6.  For   angles   o f   a t tack  up t o  30° , t h e  
engine-face turbulence levels  do not  vary s ignif icant ly  with 
a i r f l o w  a t  any of t h e  t e s t  Mach numbers. The maximum-minus- 
minimum p r e s s u r e  d i f f e r e n t i a l ,  w h i l e  f a i r l y  i n s e n s i t i v e  t o  
cy var i a t ions ,  does  va ry  d i r ec t ly  wi th  a i r f low.  
The t e s t  da t a  ref lect  a deg rada t ion  in  in l e t  pe r fo rm-  
ance   wi th   s ides l ip .  The degradat ion becomes s i g n i f i c a n t  f o r  
a n g l e s  o f  s i d e s l i p  i n  e x c e s s  o f  5O and occurs a t  low angles  
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of attack.  The  degradation  generally  increases  with  airflow 
and  decreases  with  increasing  angle of attack. 
Engine-Face  Circumferential  Pressure  Distribution 
The  engine-face  steady-state  instrumentation  consisted 
of 40 total-pressure  probes  located  on  eight  equally  spaced 
rakes  in  five  rings  of  equal  area.  Circumferential  distri- 
bution  plots  of  the  individual  probe  pressures  around  each 
of the  five  rings  are  presented  in  Figures 70 through 80 for 
Configuration  C13.  Representative  data  are  shown  for  Mach 
numbers  of 0.9, 1.58,  and  1.97. These  figures  show  the  ef- 
fect of sideslip  at  constant  Mach  number/angle-of-attack 
conditions. A l l  data  are  for  rated  engine  airflow. 
The  distributions  in  these  figures  show  that,  for  zero 
sideslip,  regions of low-energy  air  are  present  near  the 
duct  walls  at  all  angles  of  attack.  The  low-pressure  regions 
are  most  prominent  near  the  top  and  bottom of the  duct  and 
increase  in  severity  at  the  higher  angles  of  attack. 
Flow-Field  Characteristics 
Flow-field  total  pressures  were  measured  forward  of 
the  inlet  at F.S. 155,at  the  splitter-plate  leading  edge 
(F.S. 160), on  the  splitter  plate  forward  of  the  inlet  lip 
at  F.S.  165.5,  and at the  inlet  throat (F.S. 175). Static 
pressures  were  measured  on  the  fuselage  forward of the  inlet, 
on  the  diverter,  and  on  the  internal  surface  of  the  inlet 
cowl  and  duct.  These  data  are  discussed  below. 
Fuselage  Boundary-Layer  Characteristics 
Fuselage boundary-layer-thickness measurements  were 
made  5  inches  ahead  of  the  inlet  top-plate  leading  edge 
(F.S. 155) on the  splitter-plate-only  configuration  (refer 
to  Figures 13 and 14) .  The  fuselage  rake  instrumentation 
illustrated  in  Figure 1 2 ,  was  used  to  obtain  data  on  the 
model  centerline (B.L. 0.0) and  at 8.0 and  15.67  inches 
from  the  centerline  (full  scale) on the  right-hand  side  of 
the  model.  Surveys at  Mach 0.9 encompassed an  angle-of- 
attack  ran  e  from - g o  to 6O with  sideslip  excursions  from 
+5O to -15 . Supersonically,  data  were  obtained  at  Mach % 
16 
1.57  and  1.96 a t  a n g l e s  o f  a t t a c k  o f  -5O, lo, and 6O wi th  
s ides l ip   ang le s   ex t end ing  from +5O t o  -loo. These a t t i -  
tudes were found, from previous tes ts ,  t o  b e  t h e  most c r i -  
t i ca l  i n  t e rms  o f  boundary - l aye r  t h i ckness  fo r  t he  a i rp l ane  
maneuver  envelope. A l l  data were taken with the nose boom 
mounted  on t h e  model  forebody.  Since  the  f low-field  rakes 
were located on the right-hand side of the model,  most of 
t h e  t e s t s  t o  o b t a i n  s i d e s l i p  e f f e c t s  were made a t  n e g a t i v e  
B (nose  r igh t )  wh ich  p roduced  the  l ea s t  f avorab le  f low f i e ld .  
The fuse l age - rake  da ta  a re  p re sen ted  in  F igu res  81  
through 90 i n  t h e  form of  s ides l ip  sweeps a t  cons t an t  Mach 
number and  angle  of  a t tack .  These  resu l t s  show t h a t  a maxi- 
mum boundary-layer  thickness  of  about  3 .8  inches (ful l  scale)  
occurs a t  t h e  B.L. 0 . 0  rake  and a maximum thickness  of  about  
4.0 inches occurs a t  t h e  B.L. 8.0 and B.L. 15.67  rakes.  oThese 
magimum th i cknesses  occur  a t  Mach 0.9  and  1.96 i n  t h e  -9 t o  
+1 angle-of-at tack  range.  The th ickness  was reduced  markedly 
a t  6 O  of   angle   of   a t tack.   Usual ly ,   increasing  the  angle   of  
s idesl ip  caused the boundary layer  to  become t h i c k e r .  
The s t a n d o f f  d i s t a n c e s  o f  t h e  s p l i t t e r  p l a t e  from t h e  
f u s e l a g e  a t  B.L. 0.0, 8.0,  and  15.67 are  3 .65,  4 .1 ,  and  5.4 
inches ,   respec t ive ly .   These   s tandoff   d i s tances   a re   g rea te r  
than  the  boundary- layer  th ickness  except  a t  Mach 0.9, CY = - 5 O ,  
where  thickness i s  about   3 .8   inches.   For   four   of   the  46 t e s t  
condi t ions ,  a f l ow d i s tu rbance  appea r s  t o  f a l l  ac ross  one  
o f  t h e  r a k e s ,  r e s u l t i n g  i n  a low p i t o t  p r e s s u r e  r e c o v e r y  i n  
t h i s  a r e a ,  b u t  t h e  d i v e r t e r  i s  not  designed to  exclude these 
i so l a t ed  d i s tu rbances .  For the  vas t  ma jo r i ty  o f  f l i gh t  con-  
d i t i o n s ,  t h e  d i v e r t e r  h e i g h t  t e s t e d  i s  adequate  to  exclude 
the low-energy fuselage boundary layer from the inlet. 
Flow Fie ld  Over t h e  S p l i t t e r  P l a t e  
The f l o w - f i e l d  c h a r a c t e r i s t i c s  a t  t h e  s p l i t t e r - p l a t e  
leading  edge  (F.S.  160)  and on t h e  p l a t e  a t  F.S. 165.5 were 
m e a s u r e d  w i t h  t h e  s p l i t t e r - p l a t e  r a k e  i n s t r u m e n t a t i o n  i l l u s -  
t r a t e d  i n  F i g u r e  1 3 .  These data   were  obtained  over   the 
same range  o f  t e s t  cond i t ions  tha t  were  encompassed during 
the  fuselage  boundary  layer  surveys  at   F.S.   155. The model 
d ive r t e r  he igh t  fo r  t h i s  s equence  o f  r ead ings  was set  a t  
3 . 6 5  i n c h e s  ( f u l l  s c a l e )  t o  s i m u l a t e  t h e  f l o w  f i e l d  c o n d i -  
t i o n s  f o r  a n  a i r p l a n e  g e o m e t r i c  d i v e r t e r  h e i g h t  o f  3 . 3  
inches.  The r e l a t i o n s h i p  o f  model  and f u l l - s c a l e  boundary- 
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layer  thickness  was  discussed  in  the  APPARATUS  and  PROCEDURE 
section.  The  nose  boom  was  on  the  model  for  these  tests. 
The  primary  objectives  of  these  flow-field  measurements 
were  to (1) determine  the  extent, if any,  of  low-energy 
boundary  layer  air  spillage  over  the  splitter-plate  leading 
edge;  and (2) to  detect  any  leading-edge-induced  flow  separa- 
tion  on  the  splitter-plate  ramp  surface. 
The  total-pressure  profiles  measured  at  Stations 160 
and 165.5 are  presented  in  Figures 91 through 102 in  the 
form of  angle-of-sideslip  sweeps  at  constant  Mach/angle-of- 
attack  conditions.  Inspection  of  these  data  indicates  that 
the  diverter  height of 3.65 inches  at  the  inlet  centerline 
is  adequate  to  prevent  ingestion f low-energy  air  for  the 
vast  majority  of  the  test  conditions.  All of the  pressure 
profiles,  both  at  the  leading  edge of the  lip  and 5.5 inches 
aft  of  the  lip on the  inner  surface,  are  relatively  flat  ex- 
cept  for  those at Mach 0.88/ cy = -go, where  the  ingestion 
of  some  low-energy  air is  indicated.  These  low-energy  pro- 
files  occur  at  large  sideslip  angles  on  the  rakes  at B.L.s 
0.0 and 8.5 and at low  sideslip  angles  on  the  rake  at B.L. 
17.0. These  profiles  reflect  the  conditions  at  which  low 
pressures  were  measured  on  the  fuselage  boundary-layer  rakes 
at F.S. 155. 
With  the  exception of the  Mach 0.88, cy = -go, #? = Oo 
condition,  the  pressure  profiles  measured  by  the  rakes  on 
the  splitter  plate 5.5 inches  aft of the  leading  edge  do  not 
reveal  any  leading-edge-induced  flow  separation.  The  pro- 
files  are  relatively  flat  for  all  three  test  Mach  numbers 
and  generally  reflect  the  presence  of  high-energy  air  on  the 
ramp  surface  for  all  combinations  of cy and #? tested. 
Flow-Field  Characteristics  at  the  Throat  Plane 
A portion of the  test  ras  devoted  to  establishing  the 
characteristics  of  the  flow  at  the  throat  plane (F.S. 175) 
for  the  baseline  inlet  configuration (C13). The  total- 
pressure  rakes  shown  in  Figures 15 and 16 were  used  to ob- 
tain  the  throat  flow-field  data  for  a  range of cy / fl  combi- 
nations at Mach  numbers  of  approximately 0 . 9 ,  1.6, and 2.0. 
Data  were  taken  for  diverter  heights of 3.65 and 3.3 inches, 
with and  without  the  nose  boom.  The data,  presented  in  Fig- 
ures 103 through 122, are  restricted  to  data  for  the 3.65- 
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i nch  d ive r t e r  he igh t  w i th  the  nose  boom mounted t o  t h e  model 
forebody. The d a t a  a t  Mach 0.9 and 1 . 6  a r e  f o r  r a t e d  a i r -  
flow. The d a t a  a t  Mach 2 .0  r e f l e c t  t h e  effects of  a i r f low.  
Subsonical ly ,  the Mach 0.9 r e s u l t s  p r e s e n t e d  i n  F i g -  
u re s  103 through 106 show no areas  of  low p r e s s u r e  a t  t h e  
t h r o a t  e x c e p t  f o r  a small  area on the  s idewa l l  r ake  (on 
t h e  l e e  s i d e  o f  t h e  i n l e t  s i d e w a l l )  d u r i n g  s i d e s l i p .  The 
p r e s s u r e   p r o f i l e s  a t  (y = 20° a r e  a l l  v e r y  good.  Data  taken 
a t  CY = 40° wi th  the  3 .3 - inch  d ive r t e r  (no t  i nc luded  in  the  
f i g u r e s )  i n d i c a t e  a smal l  a rea  of  low pressure  on t h e  i n l e t  
cowl  ( lower)  l ip.   This  low-pressure  area i s  i n t e r p r e t e d   a s  
a region of  f low separat ion on t h e  l i p ,  b u t  i t  i s  not  severe .  
Supersonica l ly ,  the  only  f low separa t ion  noted  in  the  throa t -  
p l a n e  d a t a  f o r  z e r o  s i d e s l i p  and r a t e d  a i r f l o w  o c c u r s  a t  
Mach 1.96. The da ta   i n   F igu re  112 show tha t   separa ted   f low 
d o e s  e x i s t  n e a r  t h e  s p l i t t e r - p l a t e  s u r f a c e  a t  a n  a n g l e  o f  
a t t a c k  o f  - 5 O .  The f low  separat ion  occurs  a t  the  outboard 
s t a t i o n s  and not  on the   cen ter l ine .   These   reg ions   o f  low- 
energy a i r  d i m i n i s h  i n  e x t e n t  w i t h  a n  i n c r e a s e  i n  a n g l e  o f  
a t t a c k ,  and completely disappear somewhere in  the  r ange  o f  
lo CY t o  6 O  CY. 
The d a t a  i n  F i g u r e s  107 through 115 show t h a t  s i d e s l i p  
has a d e t r i m e n t a l  e f f e c t  on t h e  t h r o a t - p l a n e  f l o w  f i e l d  a t  
Mach 1.57, CY = -5O and a t  Mach 1 .96  in  the  - 5 O  t o  6' CY range. 
For  these condi t ions,  regions of low-energy a i r  a r e  induced 
n e a r  t h e  s p l i t t e r - p l a t e  s u r f a c e  a n d  t h e  s i d e  o f  t h e  cowl by 
the  cross  f low.  For a l l  o t h e r  c o m b i n a t i o n s  o f  Mach number 
a n d  a n g l e  o f  a t t a c k  a t  r a t e d  a i r f l o w ,  t h e  p r o f i l e s  r e f l e c t  
t ha t  h igh -qua l i ty  f low i s  p resen t  t h roughou t  t he  th roa t  
plane,  even with loo  o f  s ides l ip .  
The e f f e c t s  of a i r f l o w  v a r i a t i o n  on th roa t -p re s su re  
p r o f i l e s  a r e  p r e s e n t e d  i n  F i g u r e s  115 through 122 f o r  Mach 
1.96,  the condi t ion at  which the most  severe levels  of  f low 
separa t ion   ( low-pressure   reg ions)  were observed. The a i r -  
flow was var ied  from about 107 percent  of  maximum r a t e d  a i r -  
f low  to   less   than  hot   day  idle   a i r f low.   These  data  show 
t h a t  t h e  d e g r e e  o f  f l o w  s e p a r a t i o n  a t  t h e  t h r o a t  p l a n e  
d imin i shes   a s   t he   a i r f low i s  reduced. The f low  separa t ion  
a t  CY = -so and fl  = oo comple t e ly  d i sappea r s  a t  an  a i r f low 
approximately 20 percent  below rated airf low.  Although 
separa t ion  occurred ,  the  gent le  curva ture  and  expans ion  of  
the diffuser  a l lowed reat tachment ,  and good performance w a s  
ob ta ined  a t  t he  eng ine  f ace .  
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Overall,  the  trends  in  the  throat-pressure-profile  data; 
shown  herein  as  a  function  of  airflow  and  angles  of  attack 
and  sideslip,  support  the  conclusion  that  throat-plane  flow 
separation  is  induced  by  interaction  of  the  normal  shock 
with the  boundary  layer  on  the  splitter-plate  ramp  surface. 
An increase  in  angle  of  attack,  for  example,  or  a  decrease 
in  airflow  results  in  a  reduction  in  the  amount  of  separation. 
Either  of  these  has  the  effect of positioning  the  shock  in  a 
more  forward  location  on  the  ramp  surface  where  the  boundary 
layer  is  thinner.  Interaction  of  the  normal  shock  with  the 
thinner  boundary  layer  would  result  in  the  trends  observed 
in the  test  data. 
FuselagelDiverter  Static-Pressure  Profiles 
Fuselage and  diverter  static-pressure  data  from  the  in- 
strumentation  illustrated  in  Figure 11 were  recorded  during 
the  test  primarily  to  indicate  the  location of  shock  waves 
in  these  areas.  The  effects  of  engine-airflow  variations 
on  these  static  pressure  at  various  angles  of  attack  at 
zero  sideslip  for  nominal  Mach  numbers  of 0 . 9 ,  1.2, 1.4, 
1 . 6 ,  1 .8 ,  and 2.0 are  shown  in  Figures 123 through 145. 
Inlet  Configuration C13 was  mounted  on  the  model.  Other 
pertinent  configuration  details  are  noted on the  figures. 
The  dashed  lines  that  appear  in  the  figures  at F.S. 167 and 
225 represent  the  beginning  and  ending  of  the  diverter. 
The  leading  edge  of  the  splitter  plate  occurs  at F.S. 160. 
The  blank  sectiorsappearing  in  the  diverter-pressure  pro- 
files  at  F.S. 170 and 200 correspond to erroneous  pressure 
data,  which  was  deleted  from  the  magnetic  tape  used to 
generate  these  plots. 
The  fuselage  static  pressures  ahead  of  and  at  the 
splitter-plate  leading  edge  reflect  the  behavior of the 
normal  shock  as  a  function of Mach  number,  angle  of  attack, 
and  engine  airflow. The  profile  data  presented  for  Mach 1 .21  
and 1.39 indicate  that,  in  this  Mach-number  range, th  normal 
shock  is  resting  on  the  fuselage  surface  or  near  the  plate 
leading  edge  for  all  combinations  of  angle of attack  and 
engine  airflow.  For  Mach  numbers  in  the  range  of 1.6 to 2.0 
the  normal  shock  appears to stay  on  the  plate  at  low  angles 
of  attack,  and  only  approaches  the  leading  edge  at  reduced 
airflows. At the  high  angles  of  attack  in  this  Mach  number 
range,  however,  the  profiles  indicate  the  shock  does  spill 
over  onto  the  fuselage  surface  for  airflows  approximately 
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r a t e d  and  below. Even though  the  normal  shock  appears  to 
s p i l l  o f f  t h e  s p l i t t e r  p l a t e  a t  a number of  condi t ions ,  
t h e  p l a t e  s t a n d o f f  d i s t a n c e  i s  apparent ly  adequate  to  pre-  
v e n t  i n g e s t i o n  o f  l o w - e n e r g y  a i r  i n  q u a n t i t i e s  s u f f i c i e n t  
t o  a d v e r s e l y  a f f e c t  i n l e t  p e r f o r m a n c e .  
I n  g e n e r a l ,  t h e  s t a t i c - p r e s s u r e  p r o f i l e s  r e v e a l  t h a t  
t h e  s p l i t t e r  p l a t e  d o e s  n o t  h a v e  a n  a d v e r s e  e f f e c t  on t h e  
approaching  f low  f ie ld .  Those p r o f i l e s  n e a r  t h e  p l a t e  
leading edge which are not influenced by t h e  impingement of 
the normal  shock on the plate  appear  uniform and f la t .  This 
i n d i c a t e s  t h a t  t h e  f l o w  c h a r a c t e r i s t i c s  i n t o  t h e  d i v e r t e r  
channel  a re  good  and tha t  an  adequate  amount of flow-channel 
d ive rgence  ex i s t s .  
Cowl and - ~ Duct S t a t i c - P r e s s u r e   P r o f i l e s  
Cowl a n d  d u c t  s t a t i c  p r e s s u r e s  f o r  t h e  b a s e l i n e  i n l e t  
(C13) were measured by means o f  t h e  i n s t r u m e n t a t i o n  i l l u s -  
t r a t ed   i n   F igu res   15  and 1 7 .  Pressures  were  measured  from 
t h e  s p l i t t e r - p l a t e  l e a d i n g  e d g e  and  cowl l i p  t o  t h e  simu- 
la ted engine face on the top and bottom surfaces of the  duc t .  
Also, pressures were measured on t h e  r i g h t -  and left-hand 
cowl  walls  from F.S. 175 t o  F.S. 2 0 0 .  Deta i l s   o f   the   conf ig-  
ura t ion  a re  noted  on t h e  d a t a  p l o t  f i g u r e s .  
The cowl  and  duc t  s ta t ic -pressure  da ta  a re  presented  
in  F igu res  146 through 175 as  a i r f low sweeps a t  cons tan t  
a n g l e  o f  a t t a c k ,  z e r o  s i d e s l i p ,  and cons tan t  Mach number. 
Data a r e  shown for  nominal  Mach numbers of 0.6, 0 . 9 ,  1.2, 
1.4,  1.6, 1.8, and 2 . 0 .  The d i s c o n t i n u i t y  i n  the  upper 
i n t e r n a l - s u r f a c e - p r e s s u r e  p r o f i l e s  a t  F.S. 167.5  and 200 
i s  caused by f a u l t y  p r e s s u r e  r e a d i n g s  a t  t h e s e  l o c a t i o n s .  
The p r e s s u r e  d i s t r i b u t i o n s  a p p e a r i n g  i n  t h e  f i g u r e s  
e x h i b i t  t r e n d s  t h a t  a r e  t y p i c a l  f o r  a normal-shock i n l e t .  
A t  the  subsonic  Mach numbers, a t  h i g h  a i r f l o w s ,  and a t  
CY = 40°, t h e r e  i s  evidence of a s l i gh t  f l ow sepa ra t ion .  
a r o u n d  t h e  i n l e t  l i p .  The p r e s s u r e  p r o f i l e s  on the  upper 
s u r f a c e  ( s p l i t t e r  p l a t e )  do not  ind ica te  any  la rge  pressure  
r ises  t y p i c a l  o f  s t r o n g  s h o c k s  a t  Mach numbers l e s s  t h a n  
1.6.   These  ra ther   sharp  pressure r ises appear a t  Mach 1.6,  
1.8, and 2.0 for  high-airf low,  low-angle-of-at tack tes t  con-  
d i t i o n s .  A t  CY = 20° and a t  a i r f l o w s  less t h a n  r a t e d  a i r -  
f low,  there  i s  no s t rong  p res su re  r ise o n  t h e  s p l i t t e r  p l a t e .  
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A t  most of the t e s t  cond i t ions ,  a l a r g e  p a r t  o f  the  pressure  
r i s e  i n  t h e  i n l e t  a i r f l o w  i s  developed forward of the 
sp l i t t e r -p l a t e  i ead ing  edge .  
Effect  of  Diverter  Height  on 
I n l e t  Flow F ie ld  and Performance 
Most o f  t h e  t e s t i n g  was done wi th  the  boundary- layer -  
d i v e r t e r   h e i g h t   s e t   a t   3 . 6 5   i n c h e s   ( f u l l - s c a l e ) .  As ex- 
p l a i n e d  p r e v i o u s l y ,  t h i s  d i v e r t e r  s t a n d o f f  d i s t a n c e  was r e -  
q u i r e d  a t  t h e  t e s t  R e y n o l d s  numbers to  proper ly  s imula te  
t h e  f u l l - s c a l e  f l o w  f i e l d  w i t h  a 3 .3 - inch  d ive r t e r  on t h e  
a i r p l a n e  a t  a r e fe rence   f l i gh t   cond i t ion .   Dur ing   t he  
t h r o a t - p l a n e  f l o w - f i e l d  i n v e s t i g a t i o n  o n  t h e  b a s e l i n e  i n l e t  
conf igura t ion ,  a l imi t ed  amount of  data  was obtained with 
t h e  d i v e r t e r  h e i g h t  se t  a t  3 . 3  i n c h e s .  
Figures 176 through 187 present  th roa t -pressure  pro-  
f i l e s  and engine-face summary d a t a  o b t a i n e d  a t  t h e  two d i f -  
fe ren t   d iver te r   s tandoff   d i s tances .   Compar isons   a re  shown 
fo r  ang le s  o f  a t t ack  o f  -5O, lo, and 6O, where a d i v e r t e r -  
h e i g h t  e f f e c t  i s  m o s t  l i k e l y  t o  o c c u r ,  f o r  z e r o  s i d e s l i p ,  
and f o r  Mach numbers of  1.57  and  1.96. The comparisons show 
t h a t  a d e c r e a s e  i n  d i v e r t e r  h e i g h t  from 3.65 to  3 .3  inches  
has no e f f e c t  on t h e  i n t e r n a l  f l o w - f i e l d  d a t a  r e c o r d e d  a t  
Mach 1.57,  and  only a m i n o r  e f f e c t  a t  Mach 1.96.  These 
r e s u l t s  r e i n f o r c e  t h e  f u s e l a g e - r a k e  and s p l i t t e r - p l a t e - r a k e  
data  discussed previously,  which show tha t  t he  th i ckness  o f  
the boundary layer a t  t h e  c e n t e r l i n e  o f  t h e  i n l e t  i s  3.3 
inches  o r  l e s s  a t  t hese  Mach numbers. 
Effects  of  Configurat ion Variables  
The da ta  d iscussed  in  the  prev ious  sec t ions  a re  for  
t he  base l ine  C13 in l e t  conf igu ra t ion  wi th  the  nose  boom i n -  
s t a l l e d  on t h e  model   forebody.   Several   modif icat ions  to  
t h e  b a s e l i n e  i n l e t  and v a r i a t i o n s  t o  t h e  model conf igura t ion  
were t e s t e d  t o  d e t e r m i n e  t h e i r  e f f e c t s  on inlet  performance.  
The changes consisted of the removal of the nose boom; t h e  
subs t i t u t ion  o f  va r ious  cowl and s p l i t t e r - p l a t e  g e o m e t r i e s  
( a  s lo t t ed - ramp  sp l i t t e r  p l a t e ,  a 13O-ramp s p l i t t e r  p l a t e ,  
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a 13°-porous-ramp s p l i t t e r  p l a t e ,  and a trimmed s p l i t t e r  
plate  with cutback cowl) ;  and the  add i t ion  o f  d ive r t e r  sup -  
p o r t  s t r u t s  and duc t  vor tex  genera tors .  The e f f e c t  o f  t h e  
presence of  throat  rakes  on in le t  per formance  was a l so  de-  
termined. The r e s u l t s  o f  t e s t i n g  t h e s e  c o n f i g u r a t i o n  v a r i -  
a t ions  a re  d i scussed  in  the  fo l lowing  subsec t ions .  
" Effects .  - - ____ o f   t h g  Nose ~~ .~ ~- Boom on I n l e t  ." ~. - Flow - - Field  and  Performance 
The supersonic  f low-field data  from a previous t es t  
showed t h a t  a thickening of  the boundary layer  occurred on 
t h e  f u s e l a g e  c e n t e r l i n e  a t  z e r o  s i d e s l i p  and  low angles  of  
a t t a c k .  The t h i c k e n i n g  e f f e c t  d i d  n o t  e x i s t  o f f  t h e  c e n t e r -  
l i n e  a t  z e r o  s i d e s l i p ,  and disappeared on the center l ine with 
s i d e s l i p .  It was suspec ted  tha t  the  nose  boom was producing 
t h i s  e f f e c t .  
In  o rde r  t ha t  t h i s  susp ic ion  cou ld  be  conf i rmed  o r  d i s -  
proved, t e s t s  w i t h  and without the nose boom i n s t a l l e d  were 
conducted.  Comparison p l o t s  showing t h e   r e s u l t s   o f   t h e s e  
t e s t s  a r e  p r e s e n t e d  i n  F i g u r e s  188 through 205. The da ta  
compar isons  a re  for  zero  s ides l ip  and angles  of  a t tack  of  
- 5 O ,  lo, and 6O. Flow-field  comparisons  for   the  fuselage 
rakes and t h e  s p l i t t e r - p l a t e  r a k e s  a r e  shown f o r  Mach 1.56 
and 1.96.  Comparisons  of  the  data  measured a t  t h e  i n l e t  
th roa t  p lane  and a t  t h e  e n g i n e  f a c e  a r e  p r e s e n t e d  f o r  Mach 
1.96 only. 
The r e s u l t s  c l e a r l y  i n d i c a t e  t h a t  t h e  n o s e  boom has an 
e f f e c t  on t h e  c e n t e r l i n e  f l o w - f i e l d  c h a r a c t e r i s t i c s  a t  z e r o  
s i d e s l i p  i n o t h e  -5O t o  lo a range ,  bu t  has  essent ia l ly  no 
e f f e c t  a t  6 . The fuse lage- rake   da ta   recorded   a t  F.S. 155 
(Figures 188 through 1932 show a s ign i f i can t  t h i cken ing  o f  
the  boundary  layer a t  -5 CY due to  the  presence  of  the  nose  
boom and a l e s s e r   t h i c k e n i n g   a t  l o a  . These  data,  however, 
i n d i c a t e  t h a t  t h e  d i v e r t e r  h e i g h t  i s  adequa te  to  skim o f f  
t he  add i t iona l  l ow-ene rgy  a i r  on the  cen te r l ine  caused  by 
the nose boom. 
Figures 200 through 205 contain comparisons of  the Mach 
1.96 data recorded a t  t h e  t h r o a t  p l a n e  and a t  the engine 
face.  The t h r o a t  p r o f i l e s  show a favorable  nose-boom e f f e c t  
on t h e  c e n t e r l i n e  o f  t h e  u p p e r - p l a t e  s u r f a c e  a t  -5O a , but  
show no effect  a t  t h e  h i g h e r  a n g l e s  o f  a t t a c k .  The engine- 
face data  comparisons,  however ,  indicate  that  even though a 
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nose-boom effect  i s  p r e s e n t  a t  t h e  f o r w a r d  end  o f  t he  in l e t ,  
i t  i s  comple te ly  a t tenuated  by the long duct  and cannot  be 
d e t e c t e d  a t  t h e  e n g i n e  f a c e .  
Effect  of  Slot ted-Ramp Spl i t ter-Plate  
The t h r o a t - r a k e  d a t a  f o r  i n l e t  C o n f i g u r a t i o n  C13 showed 
tha t  low-pressure  reg ions  ex is ted  near  the  sur face  of  the  
s i d e s  o f  t h e  s p l i t t e r  p l a t e ,  p a r t i c u l a r l y  a t  Mach 1 .96 ,  a t  
low ang les  o f  a t t ack  and  fo r  cond i t ions  o f  s ides l ip .  These 
low-pressure  reg ions  were  a t t r ibu ted  to  f low separa t ion  
caused  by  in t e rac t ion  o f  t he  in l e t  shock  wi th  the  sp l i t t e r -  
p l a t e  boundary  layer. To r educe   t h i s   i n t e rac t ion ,   Conf igu -  
r a t i o n  C13A was d e s i g n e d  t o  b l e e d  o f f  t h e  s p l i t t e r - p l a t e  
boundary  layer  in to  the  d iver te r  channel  th rough two t r ans -  
v e r s e  s l o t s ,  a s  shown in  F igure  6 .  
The e f f e c t s  o f  t h e  s l o t t e d  ramp on the f low-field con-  
d i t i o n s  a t  t h e  t h r o a t  p l a n e  and engine  face  a re  presented  
in   F igu res  206 through 217.  Comparisons  of  slotted-ramp 
t e s t  d a t a  w i t h  t h a t  o b t a i n e d  on t h e  b a s e l i n e  i n l e t  c o n f i g -  
u r a t i o n  a r e  shown a t  Mach numbers o f  1.57 and 1.96 f o r  
angles  of  a t tack  of  - 5 O ,  lo, and 6O. 
The configurat ion comparison plots  show t h a t  t h e  s l o t t e d  
ramp does  no t  o f f e r  any  po ten t i a l  i n  r educ ing  th i s  f l ow 
separa t ion ,  apparent ly  due  to  insuf f ic ien t  removal  of  bound- 
a ry  l aye r  t h rough  the  s lo t s .  F igu res  209 and 210 i n  p a r t i c -  
u l a r  show tha t  f low separa t ion  i s  s t i l l  p re sen t  on t h e  s l o t t e d  
ramp a t  Mach 1 .96  and low ang les  o f  a t t ack .  The engine-face 
data  comparisons indicate  that  both the basel ine and s l o t t e d -  
ramp conf igura t ions  exhib i t  about  the  same performance level.  
Ef fec t  o f  the  13O-Ramp S p l i t t e r  P l a t e  
An i n l e t  w i t h  a 13°- ramp- inc luded-angle  sp l i t t e r  p la te ,  
designated Configuration C15A, was eva lua ted  du r ing  the  t e s t  
a s  a poss ib l e  method of reducing the throat-plane flow 
separa t ion  which  charac te r izes  the  normal -shock  type  in le t  
a t  high  f reestream Mach numbers. This   conf igura t ion  i s  il- 
l u s t r a t e d  i n  F i g u r e  7 .  The b a s e l i n e  i n l e t  s p l i t t e r  p l a t e  
(Figure 6 )  has a ramp included-angle  of 5 O .  The l a r g e r  ramp 
angle  reduces the Mach number of  t h e  f l o w  a l o n g  t h e  s p l i t t e r  
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p l a t e  and thereby reduces the pressure r ise  across  the normal  
shock. - 
The r e s u l t s  o f  t h e  e v a l u a t i o n  o f  t h i s  c o n f i g u r a t i o n  a r e  
presented   in   F igures  218 through 229. I n  t h e s e  f i g u r e s ,  t h e  
th roa t -p re s su re  p ro f i l e s  and engine-face performance data of 
Configuration C15A a r e  compared wi th  those  o f  t he  base l ine  
Configuration C13. The comparisons  are  presented a t  Mach 
1.57  and  1.96 f o r  a n g l e s  o f  a t t a c k  o f  -5O, lo, and 6'. 
The th roa t -p re s su re  p ro f i l e  compar i sons  a t  Mach 1.57 
show t h a t  t h e r e  i s  l i t t l e  d i f f e r e n c e  i n  t h e  p r e s s u r e  p r o f i l e s  
f o r  t h e  two conf igu ra t ions .  A t  Mach 1.96,  however,  the 13' 
s p l i t t e r - p l a t e  s i g n i f i c a n t l y  r e d u c e s  t h e  d e g r e e  o f  f l o w  s e p -  
a r a t i o n  a t  t h e  t h r o a t  a t  Q = lo. A t  cr = -5' v e r y  l i t t l e  
improvement i s  shown i n  t h e  t h r o a t  p r e s s u r e  p r o f i l e  f o r  t h e  
higher  ramp angle .  
The engine-face data  show t h a t  t h e  13' ramp r e s u l t s  i n  
a s l igh t ly  h igher  pressure  recovery  for  bo th  Mach 1.57 and 
Mach 1.96. A t  Mach 1.96,   however ,   the   dis tor t ion  of   the 
engine-face pressure i s  s i g n i f i c a n t l y  g r e a t e r  f o r  t h e  C15A 
conf igura t ion .  
Ef fec t  - ~~ of 13°-Porous-Ramp ~~ .~ ." ~ ~~ S p l i t t e r  P l a t e  
In le t  Conf igura t ion  C15, shown in  F igu re  7 ,  has  the 1 3 O -  
ramp s p l i t t e r  p l a t e  o f  C o n f i g u r a t i o n  C15A plus boundary- 
layer   removal   holes   in   the ramp surface.   Detai ls   of   the  
porous-ramp bleed arrangement are shown in  F igu re  7 .  
Of the  techniques  eva lua ted  dur ing  the  tes t ,  th i s  con-  
f igu ra t ion  o f fe red  the  mos t  po ten t i a l  fo r  r educ ing  the  h igh -  
Mach-number throa t -p lane   f low  separa t ion .  A s  a r e s u l t ,  i t  
was se l ec t ed  a s  t he  backup  in l e t  conf igu ra t ion  fo r  t he  YF-16 
a i r c r a f t  and underwent a l imi ted  amount of performance map- 
p i n g  a c r o s s  t h e  e n t i r e  t e s t  Mach number range. Upon comple- 
t ion of the performance-mapping task,  the porous-surface 
a r e a  was extended 2 i n c h e s  ( f u l l  s c a l e )  a f t  t o  e v a l u a t e  t h e  
e f f ec t  o f  i nc reas ing  the  ramp bleed.  
Figures 230 through 241 contain comparisons of test  
d a t a  f o r  t h e  two porous-ramp bleed configurations (basic 
C15 and C15 wi th  inc reased  b l eed )  wi th  tha t  ob ta ined  on t h e  
b a s e l i n e  i n l e t .  F i g u r e s  233 and 234 show t h a t  t h e  b a s i c  
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amount of porous-ramp bleed (C15) completely el iminates  the 
th roa t -p l ane  f low sepa ra t ion  a t  lo cy and reduces i t  a t  - 5 ' a .  
The increased-bleed configurat ion does not  provide any fur-  
ther  improvement.  Figures 236 through 241 show t h a t ,  i n  
terms of pressure recovery and tu rbu lence  l eve l s ,  t he  C15 
conf igura t ion  a l so  exhib i t s  the  bes t  engine- face  per formance .  
The maximum-minus-minimum p r e s s u r e  d i f f e r e n t i a l s ,  however, 
a r e  h ighe r  t han  those  o f  t he  base l ine  in l e t .  
Effect  of  Trimmed S p l i t t e r  P l a t e  
A s  a p a r t  o f  t h e  e f f o r t  t o  reduce  the  f low separa t ion  
a l o n g  t h e  s p l i t t e r  p l a t e  a t  h i g h  Mach numbers, an i n l e t  
having a r e v i s e d  s p l i t t e r - p l a t e  and cowl contour was t e s t e d .  
This  conf igura t ion ,  des igna ted  Conf igura t ion  C 1 4  ( ca l l ed  the  
8 .  The pr inc ipa l   d i f fe rences   be tween  the  C13 and C 1 4  i n l e t s  
a r e  t h a t  t h e  C 1 4  i n l e t  h a s  a s p l i t t e r  p l a t e  t h a t  i s  2 inches 
s h o r t e r  and has a rounded,  ra ther  than a s t r a i g h t ,  l e a d i n g  
edge in  the  p lan  v iew.  The cowl  s idewalls   of   the  C 1 4  i n l e t s  
a r e  c u t  b a c k  a t  t h e i r  i n t e r s e c t i o n  w i t h  t h e  s p l i t t e r  p l a t e .  
It was hoped that  the bui ldup of  boundary layer  on t h e  p l a t e  
s u r f a c e  a t  t h e  o u t b o a r d  s t a t i o n s  (where t h e  t h r o a t  s e p a r a t i o n  
i s  the most  evident)  would  be a l l e v i a t e d  d u e  t o  t h e  s h o r t e r  
p l a t e  l eng th  and /o r  a bleeding off  of  the boundary layer  
through the corners  between the upper  plate  edges and t h e  
cowl s i d e s .  A thinner   boundary  layer  on t h e  p l a t e  s u r f a c e ,  
i n  t u r n ,  would reduce  the  ex ten t  of  th roa t -p lane  f low separa-  
t i o n  due t o  normal-shock/boundary-layer i n t e r a c t i o n .  
1 1  trimmed s p l i t t e r - p l a t e "  c o n f i g u r a t i o n ) ,  i s  shown in  F igu re  
The t e s t  r e s u l t s  f o r  t h e  t r i m m e d - s p l i t t e r - p l a t e  c o n f i g -  
u ra t ion  a re  p re sen ted  in  F igu res  242 through 253,  which  con- 
ta in  comparisons of  the C 1 4  th roa t -p lane  and engine-face 
d a t a  t o  t h a t  f o r  t h e  b a s e l i n e  i n l e t .  The comparisons  are 
f o r  Mach numbers of 1.57 and 1.96 and angles  of  a t tack of  
-5O, lo, and 6O a t   z e r o   s i d e s l i p .   I n   g e n e r a l ,   t h e   d a t a   i n -  
d i ca t e  tha t  t he  t r immed-p la t e  conf igu ra t ion  o f fe r s  no r e a l  
p o t e n t i a l  f o r  e l i m i n a t i n g  t h e  high-Mach-number throa t -p lane  
f low  separat ion.  The engine-face  comparisons,  however, show 
t h a t  i t  does have a s l i g h t l y  l o w e r  t u r b u l e n c e  l e v e l  when 
compared t o  t h e  b a s e l i n e  i n l e t .  
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Effec t  of  Diver te r  S t ru ts  
Dur ing  the  f ina l  des ign  phase  o f  t he  in l e t  s t ruc tu re ,  
i t  was a n t i c i p a t e d  t h a t  s m a l l  s t r u t s  m i g h t  b e  r e q u i r e d  i n  
t h e  d i v e r t e r  c h a n n e l  f o r  s t r u c t u r a l  i n t e g r i t y  o f  t h e  u p p e r  
p l a t e   ex t ens ion .  A s ing le   b i convex   a i r fo i l - shaped   s t ru t  
2 in .  long by 0.25 i n .  t h i c k  ( f u l l  s c a l e )  was loca ted  on 
each  s ide  of t h e  i n l e t  a t  B.L. 11.0 and F.S. 167, 7 i n .  a f t  
o f   the   sp l i t t e r -p la te   l ead ing   edge .   These   s t ru ts   were  
t e s t e d  on t h e  model t o  de t e rmine  i f  t h e i r  p r e s e n c e  would have 
any  de t r imenta l  e f fec t  on inlet  performance.  
The r e s u l t s  a r e  p r e s e n t e d  i n  F i g u r e s  254 through 259. 
These f igu res  con ta in  compar i sons  o f  d ive r t e r  s t a t i c  p re s -  
su re  and engine-face performance data as obtained on t h e  
b a s e l i n e  i n l e t  w i t h  a n d  w i t h o u t  t h e  d i v e r t e r  s t r u t s  i n s t a l l e d .  
The compar isons  a re  for  zero  s ides l ip  and 1' CY a t  Mach numbers 
of 0 .9 ,  1.58, and 1.97.  They conf i rm  tha t   the   d iver te r   chan-  
nel  f low and in l e t  eng ine - face  pe r fo rmance  cha rac t e r i s t i c s  
a re  no t  adve r se ly  a f f ec t ed  by t h e  p r e s e n c e  o f  t h e  s t r u t s .  
Ef fec t  " of  Vortex  Generators 
A s e r i e s  of runs was made d u r i n g  t h e  t e s t  w i t h  v o r t e x  
genera tors  ins ta l led  a round the  c i rcumference  of  the  subsonic  
d u c t  a t  F.S. 300. The vor tex   genera tors   cons is ted   o f   n ine  
pa i r s  o f  7 -pe rcen t - th i ck  ha l f - c i r cu la r - a rc  a i r fo i l  s ec t ions  
having 3- inch chords and 1.5- inch span heights  ( ful l  scale) .  
The pairs  of  vortex generators  were equal ly  spaced about  12  
inches   apar t   a round  the   duc t .  The e f f e c t  o f  t h e  v o r t e x  
genera tors  on the inlet  engine-face performance character-  
i s t i c s  i s  presented   in   F igures  260 through  276.  Data com- 
pa r i sons  a re  shown a t  d i f f e r e n t  c o m b i n a t i o n s  o f  s i d e s l i p  
and angle  of  a t tack a t  Mach numbers of 0.9, 1.56, and 1.96. 
The r e s u l t s  i n d i c a t e  t h a t  t h e  p r e s e n c e  o f  t h e  v o r t e x  
genera tors  genera l ly  causes  a s l i g h t  r e d u c t i o n  i n  t h e  s u b -  
sonic  pressure  recovery ,  an  increase  in  the  turbulence  leve ls ,  
and a r e d u c t i o n  i n  t h e  maximum-minus-minimum p r e s s u r e  d i f -  
f e r e n t i a l s .  The effect  i s  l e s s  pronounced  with  s idesl ip ,  
and a l so  appears  to  d iminish  wi th  increas ing  f rees t ream Mach 
number. O v e r a l l ,   t h e s e   r e s u l t s  show tha t   the   vor tex   gene-  
r a t o r s  o f f e r  no r ea l  po ten t i a l  fo r  improv ing  the  eng ine - face  
f low f i e ld .  
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Effect of Throat .Rakes. on In le t  Per formance  
Engine-face performance data shown p r e v i o u s l y  i n  t h i s  
repor t  were  obta ined  wi th  the  throa t  rakes  removed unless  
spec i f ied  o therwise .  A small  amount of  da ta  was taken with 
t h e  r a k e s  i n  p l a c e  t o  d e t e r m i n e  t h e  e f f e c t  o f  t h e s e  r a k e s  
on in le t  per formance  of  the  C13 Configurat ion.  
Comparisons of engine-face performance data obtained 
on the  base l ine  in l e t  conf igu ra t ion  wi th  and  wi thou t  t he  
th roa t - r ake  in s t rumen ta t ion  in s t a l l ed  a re  p re sen ted  in  F ig -  
ures  277 through 284 a s  a func t ion  of  cor rec ted  a i r f low.  
The comparisons are  shown f o r  z e r o  s i d e s l i p  and representa- 
t i v e  a n g l e s  o f  a t t a c k  a t  Mach numbers of 0 .9 ,  1.58, and 1 .97 .  
These data show tha t  t he  th roa t - r ake  in s t rumen ta t ion  has  an  
e f f e c t  on the subsonic  data  but  has  no s i g n i f i c a n t  e f f e c t  on 
the   supersonic   da ta .  The p r imary   e f f ec t   subson ica l ly  i s  a 
decrease   in   p ressure   recovery .  The amount o f  r e d u c t i o n  a t  
r a t e d  a i r f l o w  i s  approximately 0.5 p e r c e n t  a t  - 9 O a  and 
about 1 . 0  p e r c e n t   a t  20' a . 
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'CONCLUSIONS 
The r e s u l t s  o f  t h e  t e s t  of a 0.15-scale underfuselage,  
f ixed-geometry,  normal-shock inlet  show t h a t  t h e  b a s e l i n e  
i n l e t ,  w i t h  m i n i m a l  s p l i t t e r - p l a t e  ramp angle and without 
boundary-layer bleed, provides good performance to  Mach 2.0.  
Performance a t  h i g h  a n g l e  o f  a t t a c k  i s  especial ly  good.  The 
i n l e t  s t a b i l i t y  and the  pressure  recovery ,pressure  uni formi ty ,  
and turbulence levels  a t  the  engine  face a r e  s a t i s f a c t o r y  
f o r  mos t  cond i t ions  wi th in  the  f l i gh t  maneuver envelope f o r  
t h e  a i r c r a f t  f o r  wh ich  the  in l e t  was designed. 
Conclus ions  concern ing  the  spec i f ic  conf igura t ion  i tems  
t e s t e d  a r e  a s  f o l l o w s :  
1. 
2. 
3 .  
4 .  
5. 
No throa t -p lane  f low separa t ion  was d e t e c t e d  a t  
Mach 1 . 6  f o r  t h e  b a s e l i n e  i n l e t  c o n f i g u r a t i o n ,  b u t  
some d i d  o c c u r  a t  t h e  o u t b o a r d  r a k e  s t a t i o n s  a t  
Mach 2 .0 .  
The slotted-ramp,  tr immed-plate,  and  13O-solid- 
ramp conf igu ra t ions  were  no t  e f f ec t ive  in  e l imina t -  
ing  the  throa t -p lane- f low separa t ion  observed  a t  
Mach 2 . 0  f o r  t h e  b a s e l i n e  i n l e t .  
The 13O porous-ramp bleed configuration offered 
some p o t e n t i a l  f o r  e l i m i n a t i n g  t h e  high-Mach-number 
throat-plane  f low  separation.  Consequently,  it 
was s e l e c t e d  a s  t h e  backup i n l e t  c o n f i g u r a t i o n  f o r  
t h e  YF-16 a i r c r a f t  and  underwent a l imi t ed  amount 
of performance mapping. 
The flow-field measurements ahead of and a t  t h e  
s p l i t t e r - p l a t e  l e a d i n g  edge confirmed that  the 
3 .65- inch  d iver te r  s tandoff  d i s tance  i s  adequate 
to  prevent  low-energy  a i r  from e n t e r i n g  t h e  i n l e t .  
The f low-f ie ld  surveys  near  the  p la te  lead ing  edge  
a l so  conf i rmed tha t  the  amount of  outboard diver-  
gence between the upper plate and fuse lage  i s  ade- 
quate .  
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6 .  The vor tex   genera tors   o f fe red  no rea l  improvement 
i n  t h e  e n g i n e - f a c e  p r e s s u r e  d i s t r i b u t i o n ,  and i n  
genera l  caused  a decrease in  pressure recovery and 
a n  i n c r e a s e  i n  t h e  t u r b u l e n c e  l e v e l s .  
7 .  The nose boom caused a s l i g h t  t h i c k e n i n g  of t h e  
boundary layer on t h e  f u s e l a g e  c e n t e r l i n e  a t  zero  
s i d e s l i p  and low angles   o f   a t tack .  The e f f e c t  of 
the nose boom, however, was completely at tenuated 
by the long subsonic duct and was n o t  d e t e c t a b l e  
a t  t h e  e n g i n e  f a c e .  
8. The p r o p o s e d  d i v e r t e r  s t r u t s  had no a d v e r s e  e f f e c t  
on in l e t  pe r fo rmance  a t  t he  eng ine  f ace .  
9. The th roa t  r akes  had a s m a l l  e f f e c t  on i n l e t  p r e s -  
s u r e  r e c o v e r y  a t  some of  the subsonic  t e s t  condi- 
t i ons .   The re fo re ,   t hese   r akes  were removed f o r  
the  per formance  tes t s .  
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Figure 1 Model I n s t a l l e d   i n  NASA Lewis Research  Center 
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Figure 3 Inlet  Internal Lines 
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Figure 4 Inlet  Diffuser  Area  Distribution 
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Figure 5 Model General  Arrangement 
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Figure 12 Fuselage  Rake  Instrumentation 
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Figure 13 S p l i t t e r - P l a t e  Rake Instrumentation 
A 
4 
Figure 14 Spl i t te r -P la te -Only   Conf igura t ion ,  Showing 
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Figure 16 Photograph  Showing  Throat  Rake  Instrumentation 
and Duct Strut 
Right - 
"""" - - -  /p ""- - "  """" 
- - - ". e " 
"- - - - "".-""-,- 
- _ _  - "- - - - -  - - - -  
ir) L e f t  I T O D  View1 
B.L. - 0.0  
5 . 0  
High-Response Static Pressure Taps 
Steady-State Static Pressure Taps 
Figure 17 Duct  Static-Pressure  Instrumentation 
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Figure 18 Engine-Face Pressure  Instrumentation 
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Figure 19  I n l e t   P r e s s u r e  Recovery for   Selected  Configura-  
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Figure 20 Inlet   Pressure  Recovery  for   Selected  Configura-  
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Figure 2 1  E f fec t  of Angle  of  Attack  on  Pressure  Recovery 
of  Selected I n l e t   a t  Rated Airflow 
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Figure 23 Effect  of  Angle  of  Attack  and  Sideslip on 
Pressure Recovery,  Turbulence,  and Distortion 
a t  Engine Face a t  Rated Airflow; Mach 0.60 
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Figure  24 Effect  of  Angle of  Attack and Sidesl ip  on 
Pressure  Recovery,  Turbulence,  and  Distortion 
a t  Engine Face a t  Rated Airflow; Mach 0.90 
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Figure 25  Effect  of  Angle of  Attack and Sidesl ip  on 
Pressure Recovery, Turbulence, and Distortion 
a t  Engine Face a t  Rated Airflow; Mach 1 . 2 1  
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Figure 26 Effect of Angle of Attack and Sideslip on 
Pressure  Recovery,  Turbulence, and Di s to r t ion  
a t  Engine  Face a t  Rated Airflow; Mach 1.36 
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Figure  27 E f fec t  of  Angle of  Attack and Sidesl ip  on 
Pressure Recovery,  Turbulence,  and Distor t ion 
a t  Engine Face a t  Rated Airflow; Mach 1.58 
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Figure 28 Effect of Angle  of  Attack  and S i d e s l i p  on 
Pressure Recovery,  Turbulence,  and Distortion 
a t  Engine Face a t  Rated Airflow; Mach 1.78 
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Figure 29 Effect of Angle of Attack and Sidesl ip  on 
Pressure Recovery,  Turbulence,  and Distortion 
a t  Engine Face a t  Rated Airflow; Mach 1.96 
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Figure 32 In le t   Per formance   for   Conf igura t ion  C 1 3  
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Figure 33 In le t   Per formance   for   Conf igura t ion  C13 
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Figure  34  Inlet  Performance  for  Configuration  C13 
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Figure 35 In le t   Per formance   for   Conf igura t ion  c13 
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Figure 36 In le t   Per formance   for   Conf igura t ion  C13 
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Figure  37 In le t   Per formance   for   Conf igura t ion  C 1 3  
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Figure 39 Inlet  Performance  for  Configuration  C13 
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Figure 40 I n l e t  Performance fo r   Conf igu ra t ion  C13 
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Figure 41 Inlet  Performance for Configuration  C13 
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Figure 42 Inlet  Performance  for Configuration C13 
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Figure 43 In le t   Per formance   for   Conf igura t ion  C13 
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Figure  44 Inlet   Performance f o r  Configurat ion C 1 3  
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Figure  45 In le t   Per formance   for   Conf igura t ion  C 1 3  
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Figure 46 Inlet   Performance  for   Configurat ion C13 
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Figure 47 Inlet   Performance f o r  Configurat ion C13 
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Figure 48 Inlet  Performance for Configuration C13 
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Figure 49 In le t   Per formance   for   Conf igura t ion  C13 
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Figure 50 In le t   Per formance   for   Conf igura t ion  C13 
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Figure 51  In le t   Per formance   for   Conf igura t ion  C13 
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Figure 52 Inlet   Performance  for   Configurat ion C13 
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Figure 53 Inlet  Performance  for  Configuration C13 
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Figure 54 Inlet Performance  for  Configuration C13 
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Figure 55 In le t   Per formance   for   Conf igura t ion  C13 
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Figure  56 In le t   Per formance   for   Conf igura t ion  C 1 3  
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Figure 57 In le t   Per formance   for   Conf igura t ion  C13 
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Figure  58 Inlet   Performance  for   Configurat ion C 1 3  
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Figure 60 Inlet  Performance  for  Configuration C13 
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Figure 61 Inlet  Performance  for  Configuration  C13 
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EO!!FLe!RALLEJ CONDITION ""_ SYHa BETA CDEGI 
C13 
THROAT  RAKES OUT 0 -1 0. 
"" """""
flACH = l a 7 8  0 0. 
























140  180 220 140  180 
YC2- LBWSEC YC2- LBWSEC 
140 I80 220 140 180 220 
YC2- LBSISEC WCZ- LBSISEC 














* 0 0 .  
140 
180 22 0 140 180 
UC2- LBSISEC YC2- LBSISEC 
reo 22 0 140 180 
YC2- LBSISEC UC2- LBSISEC 
220 
220 
Figure 63 Inlet  Performance  for  Configuration  C13 
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CONFIGURATION CoNDlLloN SYfl. BETA CDEGI 
C13  
THROAT RAKES OUT 
””-”“”” ”” ”””””
HACH = 1.78  0 0. 
3.65 IN. D I V .  HT. ALPHA= 6. A -5. 
0 -1 0. 
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Figure 64 In le t  Performance for  Configuration C13 
94 
coEElEu!?!Llo!! co!!omof? E!!: BEIA-CDEGI 
C13 MACH = 1 .78  0 O m  
3.65 IN. DIV.  HT. ALPHA= 20. A 
THROAT RAKES OUT 
-5. 
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Figure 65 Inlet   Performance  for   Configurat ion C13 
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CONFIGURATION  COND I T I ON SYfl. BETA CDEGI 
C13 flACH = 1.97 0 0. 
THROAT RAKES OUT 0 -1 0. 
“”””””- ””””_ ”” ”””””
3.65 IN. D IV .  HT. ALPHA= -5. A -5. 
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Figure 66 Inlet  Performance f o r  Configuration C13 
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CONFIGURATION  CONDITION 
C13 MACH = 1.97 0 0. 
3.65 IN. DIV. HT. ALPHA= 1. A 
THROAT RAKES OUT 
-5 9 
0 - 1  0. 
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CONFIGURATION CONDITION SYH. BETA CDEGI 
C13  MACH = 1.97 0 0. 
3.65 IN. D I V .  HT. ALPHA= 6. A -5. 
THROAT  RAKES OUT 0 - 1  0. 
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Figure  68 In le t   Per formance   for   Conf igura t ion  C 1 3  
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CONFIGURATION  COND I T I ON SYH. BETA  CDEGI 
C13 HACH = 1-96 0 0. 
3.65 IN. DIV. HT. ALPHA= 20. A -5. 
THROAT  RAKES  OUT 0 -1 0. 
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Figure 69 I n l e t  Performance  for  Configuration C 1 3  
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CONFIGURATION CON0 I T ION SYM BETA FT2/PTO 
C13 MACH = .91 0 0. .978 
V.G.S OUT WC2 = 233. 0 -1  0. e953 
""""""_ """"- "- "" "-" 
3,65 IN. O I V .  ALPHA= -9. A -5 .  m976 
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Figure 7 0  C i rcumfe ren t i a l   P re s su re   D i s t r ibu t ion  a t  Engine 
Face f o r  In l e t  Conf igu ra t ion  C 1 3  
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CONF I GURAT I ON CON0 I T I  ON SYM BETA h2/PT1) 
C 1 3  
""""""_ """"_ -" "" ""- 
MACH = .91 0 0. .979 
3.65 IN.  D I V .  ALPHA= 1. A -5.  .978 
V e G e S  OUT WC2 = 233. 0 - 1  0. a973 
RING 2 
cw c I RCUMFERENT I AL POSIT ION- THETA c DEG. 3 
Figure 71 Circumferential  Pressure  Distribution at Engine 
Face for Inlet  Configuration C13 
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CONF I GURAT  ION CON0 I TI ON SYM BETA E T ~ L E ~ O  
C13 
””””””_ ””””_ ”- ””
MACH = 089 0 -0. 978 
3.65 IN. O I V .  ALPHA= 20. A -5. 0979 




CW CIRCUMFERENTIAL  POSITION-  THETA tDEG.1 
Figure  72  C i rcumfe ren t i a l   P re s su re   D i s t r ibu t ion   a t   Eng ine  
Face  fo r  In l e t  Conf igu ra t ion  C13 
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I 
CONFIGURATION CONDITION SYM BETA PT2/PTO 
C13 MACH = .91 0. 0975 
V.G.S OUT WC2 = 231. 0 -10. -964 
""""""_ """"_ "- "" ""_ 
3.65 IN. O I V o  ALPHA= 30. A -5. e973 
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cw CIRCUMFERENTIAL POSITION- THETA CDEG. I 
Figure 73 Ci rcumferent ia l   Pressure   Dis t r ibu t ion   a t   Engine  
Face  fo r  In l e t  Conf igu ra t ion  C13 
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IlllIlllIll II 
CONF I GURAT I ON  CON0 IT I ON SYM BETA P’T2/PTO 
C13 MACH = .90 0 0. .942 
V.G.S OUT  WC2 = 227. 0 -10.  a931 
””””””_ ””””_ ”- ”“ ””- 
3.65 IN.  DIV. ALPHA= 40. A -5. .939 
1. 0 0  RING 1 COUTERI 
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CW CIRCUMFERENTIAL  POSITION-  THETA CDEG.1 
Figure 74 Circumferential  Pressure  Distribution  at  Engine 
Face for Inlet  Configuration  C13 
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CONFIGURATION CONDITION SYM BETA PT2/PTO 
C13 MACH = 1.58 0 0. .882 
V.G.S OUT WC2 = 218. 0 -10. .844 
”””””“_ ”-””” ”- ”“ ””_ 
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RING 5 [INNER] 
CW  CIRCUMFERENTIAL  POSITION-  THETA CDEG.1 
Figure 75 Circumferential  Pressure  Distribution at Engine 
Face  for  Inlet  Configuration C13 
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CONF I GURAT I ON CON0 I T I ON S Y M  BETA pT2/PTO 
C13 
""""""_ """"_ "- "" ""_ 
MACH = 1.58 0 0. .893 
3.65 IN. DIV. ALPHA= 1. A -5. .e93 
V m G e S  OUT WC2 = 217. 0 -10. .e79 
1. 
. 
0 0  RING 1 COUTERI 
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1. RING 5 (INNER) 
CW CIRCUMFERENTIAL  POSITION-  THETA CDEG.1 
Figure 76 Circumferential  Pressure  Distribution  at  Engine 
Face  for  Inlet  Configuration  C13 
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CONFIGURATION CONDITION SYPl BETA PT2/PTO 
C13 
""""""_ """"_ "- "" ""_ 
MACH = 1.58 0 0. a945 
3.65 IN. D I V a ,  ALPHA= 20. A -5. a948 
V.G.S OUT WC2 = 217. 0 -10. a 9 5 0  



















1. RING 5 CINNERI 
CW CIRCUMFERENTIAL  POSITION-  THETA CDEG.1 
Figure 77 C i rcumfe ren t i a l   P re s su re   D i s t r ibu t ion  a t  Engine 























CONF I GURAT I ON CON0 I T I ON SYM BETA FT2/PTO 
C13 
""""""_ """"_ "e "" ""_ 
MACH = 1.97 0 O m  a 7 0 3  
3.65 IN. D I V .  ALPHA= -5. A -5. e 6 9 1  
V e G m S  OUT WC2 = 183. 
RING 1 COUTERI . .  
RING 2 
RING 5 CINNERI 
CW CIRCUMFERENTIAL  POSITION-  THETA COEG.3 
Figure  78 Ci rcumferent ia l   Pressure   Dis t r ibu t ion  a t  Engine 



















CONFIGURATION CONDITION SYH BETA &2/PTO 
C13 MACH = 1.97 0 0. 0734 
V.G.S OUT WC2 = 183. 0 -1  O m  a 7 1 1  
""""""_ """"_ -" "" ""- 
3.65 IN. DIV. ALPHA= 1. A -5. 0731 






RING S [INNER] 
CW CIRCUMFERENTIAL  POSITION-  THETA CDEG.3 
Figure  79 Ci rcumferent ia l   Pressure   Dis t r ibu t ion   a t   Engine  
Face f o r  In l e t  Conf igu ra t ion  C 1 3  
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CONFIGURATION CONDITION S Y M  BETA pT2/pTO 
C 1 3  
””””””_ ””””_ ”- ”” ”_” 
tlACH = 1.96 0 0. .859 
3.65 IN. DIV. ALPHA= 200 A -5. e866 
V.G.S OUT WC2 = 183. 0 -1 0. .871 
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CW CIRCUMFERENTIAL P O S I T  ION- THETA C DEG. I 
Figure 80 Ci rcumferent ia l   Pressure   Dis t r ibu t ion  a t  Engine 
Face f o r  I n l e t  C o n f i g u r a t i o n  C13 
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CONFIGURATION CON0 1 T I ON SYH. BETA COEGI 
SPLITTER ONLY MACH = -89 0 4. 
3.65 IN. D I V o  HT- ALPHA= -9. 0 -0. 
NOSE BOOM 9N A 
0 
-5 . 
- 1  0. 
b - 15. 
””””””_ ””””_ ”” ”””””
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Figure 81 Fuselage  Boundary  Layer  Total-Pressure  Profiles, 
F.S. 155 
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CONFIGURATION CON0 I T I ON SYH. BETA  COEGI 
SPLITTER ONLY MACH = - 9 0  0 5. 
3.65 IN.  DIV. HT. ALPHA= -5, 0 -0. 
NOSE 8O@H ON A 
0 
-5 . 
-1  0, 
b -15. 
””””””_ ””””_ ”” ””””” 
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Figure 82 Fuselage  Boundary  Layer  Total-Pressure  Profiles, 
F.S. 155 
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CONFIGURATION CON0 I T I ON SYH.  BETA CDEGI 
SPLITTER ONLY HACH = - 9 0  0 4. 
3.65 IN. DIV. HT. ALPHA=  1. 0 -0. 
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Figure 83 Fuselage  Boundary  Layer  Total-Pressure  Profiles, 
F.S. 155 
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CONFIGURATION  CON0 I T I ON SYH. BETA CDEGI 
SPLITTER ONLY MACH = -91 0 5. 
3.65 IN. D I V .  HT. ALPHA= 6. 0 -0. 
NOSE BOOIS ON A 
0 
-5. 
- 1  0. 
b -15. 
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1 . 0  
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Figure 3.1-22 
CONFIGURATION COND I T I ON SYfl. BETA [OEGI 
SPL I TTER ONLY flACH = 1.57 0 5. 
.3.65 IN. O I V .  HT. ALPHA= -5. 0 0. 
NOSE BOOH ON A 
0 
-5. 
- 1  0. 
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"""""
B.L. 8 . 0  B.L. 0 .0  tcl 
"""" """"




. 6  
I 
0 2 4 6 
OIST 'ANCE 
0 2 4 6 
FROtl SURFACE- Y C IN. 
0 2 4 6 
I 
Figure 85 Fuselage  Boundary  Layer  Total-Pressure  Profiles, 
F.S. 155 
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Figure 86 Fuselage  Boundary  Layer  Total-Pressure  Profiles, 
F.S. 155 
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CONFIGURATION COND I T I ON SYH.  BETA (DEGI """"""-  ""-"" """""""
SPL I TTER ONLY HACH = 1.57 0 5. 
3.65 IN. DIV .  HT .  ALPHA= 6. CI 
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CONFIGURATION CON0 I T I ON SYtl. BETA CDEGI 
SPLITTER ONLY MACH = 1.96 0 5. 
3.65 IN .  D I V .  HT.  ALPHA= -5. 0 0. 
NOSE BOOM ON n -5 . 
0 - 1  0. 
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Figure 88 Fuselage  Boundary  Layer  Total-Pressure  Profiles, 
F.S. 155 
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CONFIGURATION CON0 I T I ON SYM. BETA [DEGI  
SPL I TTER C i K Y  HACH = 1.96 0 5.  
3.65 IN. D I V .  HT. ALPHA= 1. 0 
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CONFIGURATION CONDITION SYH. BETA CDEGI 
SPLITTER ONLY flACH = 1.96 0 5. 
3.65 IN. DIV. H T .  ALPHA= 6. 0 0. 
NOSE BOOM CN a 
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Figure 90 Fuselage  Boundary  Layer  Total-Pressure  Profiles, 
F.S. 155 
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CONFIGURATION  CONDITION SYH.  BETA CDEGI 
SPLITTER ONLY HACH = -88 0 5. 
3.65 IN. bIV, HT. ALPHA= -9. 0 0. 
NOS€ BOOH ON A 
FUS. RAKES OFF 
-5. 
0 -1  0. 
b -15. 
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Figure 9 1  S p l i t t e r - P l a t e  Boundary  Layer  Total  Pressure 
P r o f i l e s  
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CONFIGURATION CON0 1 T I ON SYtl.  BETA COEGI 
SPLITTER ONLY tlACH = -88 0 5. 
3.65 IN. O I V .  HT. ALPHA= -5. 0 -0. 
NOSE BOOM  ON A -5. 
FUS. RAKES OFF 0 -1  0. 
b -15. 
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CONFIGURATION CON0 I T I ON SYtl. BETA [OEG) 
SPLITTER ONLY HACH = -89 0 5. 
3-65 IN.  D I V .  HT. ALPHA= 1. 0 0. 
NOSE  BOOM ON A -5. 
FUS. RAKES OFF 0 - 1  0. 
h - 15. 
””””””- ””””- ”” ””“””- 
””””” STA. 165.5 ---------- 
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Figure  93 S p l i t t e r - P l a t e  Boundary  Layer Tota l   Pressure  
Prof i les  
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CONFIGURATION COND I T I ON SYH. BETA CDEGI 
SPLITTER ONLY MACH = -89 0 5. 
3.65 IN.  D I V .  HT. ALPHA= 
-""""""  -"""" "" """"-" 
NOSE BOOM ON 
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Figure  94 S p l i t t e r - P l a t e  Boundary  Layer  Total  Pressure 
P r o f i l e s  
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CONFIGURATION CON0 I T I ON SYtl. BETA [DEGI 
SPLITTER ONLY MACH = 1.57 0 4. 
3.65 IN.   DIV.  HT. ALPHA= -5. 0 0. 
NOSE BOOM ON A 
FUS. RAKES OFF 0 
-5. 
-1 0. 
””””-”” ””””_ ”” ”””””_ 
””“”” STA. 165.5 ---------- 
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Figure 95 S p l i t t e r - P l a t e  Boundary Layer Total Pressure 
P r o f i l e s  
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CONFIGURATION CON0 I T I ON SYtl. BETA CDEG1 
SPLITTER ONLY MACH = 1.57 0 4. 
3.65 IN. DIV. HT. ALPHA= 1. 0 2. 
NOSE BOOM  ON 0 0. 
FUS. RAKES OFF A -5. 
0 - 1  0. 
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P r o f i l e s  
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CONFIGURATION CON0 I T I ON SYM. BETA CDEGI 
SPLITTER ONLY MACH = 1.57 0 5. 
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Figure  97 S p l i t t e r - P l a t e  Boundary  Layer To ta l   P re s su re  




3.65 IN. D I V .  HT. 
NOSE BOOM  ON 
















B.L. 0. [GI 
CON0 I T I ON SYH. BETA COEGI 
MACH = 1.57 0 5. 
ALPHA= 10. 0 0, 
a -5. 
0 - 1  0. 















""""" STA. 165.5 ---------- 
0 1 2 3  0 1 2 :  
DISTANCE  FROM  SURFACE- Y CIN.1  
B.L. 8.5 B.L. 17. 0 L 
-"""""""" STA. 160  [PLATE L.E.1 ------------------- 
. o  
. e  
.6 
- 1 0 1 2 3  - 1 0 1 2 3  
DISTANCE  FROM  SPLITTER  LEADING  EDGE- Y C IN .1  
CP0S.- AWAY FROM FUS. I 
1 2  8 
I 
CONFIGURATION  CONDITION 
SPLITTER ONLY HACH = 1.96 
3.65 IN.  DIV. HT. ALPHA= -5. 
NOSE BOOM ON 
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Figure  99 S p l i t t e r - P l a t e  Boundary  Layer To ta l   P re s su re  
P r o f i l e s  
12 9 
CONFIGURATION CON0 I T I  ON SYH. BETA COEG) 
SPLITTER ONLY MACH = 1.96 0 5. 
3.65 IN. O I V .  HT. ALPHA= 1. 0 2. 
NOSE BOOfl ON 0 0. 
FUS. RAKES OFF A -5. 
0 - 1  0. 
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Figure  100 S p l i t t e r - P l a t e  Boundary  Layer To ta l   P re s su re  
P r o f i l e s  
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CONFIGURATION  CONDITION SYH.  BETA [OEGI 
SPLITTER ONLY  MACH = 1.96 0 5. 
3.65 IN .  D IV .  HT. ALPHA= 6. 0 0. 
NOSE BOOtl ON n 
FUS. RAKES OFF 
-5. 
0 - 1  0. 
""""""-  """"- "" """""- 




















0 a a. 
0 1 2 3  
DISTANCE FROM SURFA 
0 1 2 3  
,CE- Y CIN.1 
B.L. 0. Ccl B.L. 8.5 B.L. 17.0 
""""""""- STA. 160 [PLATE  L.E.1 ------------------- 
- 1 0 1 2 3  - 1 0 1 2 3  
DISTANCE FRO?l SPLITTER  LEADING EDGE- Y [ I N . )  
CPOS. - AWAY FROM FUS. I 




CONFIGURATION  EON0 I T 1 ON SYfl. BETA COEGI 
SPLITTER ONLY RACH = 1.96 0 5. 
3.65 IN.  O I V .  HT. ALPHA= 10. 0 0. 
NOSE BOOfl ON A -5. 
FUS. RAKES OFF 0 -1 0. 















0 1 2 3  0 1 2 3  
DISTANCE FROM SURFACE- Y [IN. I 
B.L. 0. Ccl B.L. 8.5 B.L. 17.0 
-"""""""" STA. 160 [PLATE L.E.3 ------------------- 
I .  





- 1 0 1 2 3  
DISTANCE FROM SPLITTER  LEADING EDGE- Y [IN.) 
CP0S.- AWAY FROM FUS. I 
Figure  102 S p l i t t e r - P l a t e  Boundary  Layer Total Pressure  
P r o f i l e s  
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co!!JElEE,tr!o!!J CONDITION """"_ SYtl. "" BETA """"" COEG) 
C 1 3  MACH = -89 0 0. 
NOSE BOOfl ON YC2 = 231. 
3.65 IN-  DIV- HT- ALPHA= -9. A -5. 
""""" 8-L. 17.0 CRIGHT SIDE- LKG. AFT3 ----"""- 






. I  
1 .0  
0 
I- t .-? 
I- n 
. 4  





h -7  
a 
. 4  
B.L. 17.0 CLEFT-LKG-AFT1 
SPLITTER  SIDE 
""" W.L. 70.7 ------- 
RIGHT  SIDE- LKG.AFT 
0 2 4 6 6 4 2 0 
DISTANCE FROM SURFACE- Y CIN.1 
Figure 103 In le t   Conf igura t ion  C 1 3  Throat   Total-Pressure 
P r o f i l e s  
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I 
CONFIGURATION CONDITION SYH. BETA COEGI 
C 1 3  HACH = -89 0 0. 
3.65 IN. O I V .  HT. ALPHA= -5. A -5. 
NOSE BOOU ON UC2 = 233. 0 -1  0 .  





\ O 7  
c 
04  
1 . 0  







""""" B.L. 17.0 [RIGHT SIDE- LK6. AFT1 "-"""-- 
SPLITTER  SIDE L I P  SIDE 
B.L. 17.0 ILFFT-LKG.AFT3 """ W.L. 70.7 ------- 
SPLITTER SIDE RIGHT  SIDE- LKG-AFT 
0 2 4 6 6 4 2 0 
DISTANCE FROM SURFACE- Y [IN.) 
Figure 104 In le t   Conf igura t ion  C13 Thrnat   Total-Pressure 
P r o f i l e s  
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CONFIGURATION  CONOIT ””””_ JON SYH. ”” BETA ””””” tDEG1 
C 1 3  HACH = - 9 0  0 0. 
3.65 IN. D I V .  HT. ALPHA= 1. a -5. 




I- t 07 
c a 
94 
””””” B.L. 17.0 tR16HT 
SPLITTER SIDE 
SI 







. 4  
”””””””””” B. L. 
SPLITTER S I D E  
B.L. 17 .0  CLEFT-LKG.AFT1 
SPLITTER S I D E  
I 
0.0  [t) ”””“”“””””_ 
L I P  SIDE 
””” U.L. 70.7 ------- 
RIGHT SIDE- LKG. A F T  
0 2 4 6 6 4 2 0 
DISTANCE FROfl SURFACE- Y [IN. I 
Figure 105 Inlet  Configuration C13 Throat  Total-Pressure 
Profiles 
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CONFIGURATION  CONDITION SYH. BETA CDEG) 
c:3 HACH = -89 0 0. 
3.65 IN. OIV. HT. ALPHA= 20. A -5. 
NOSE BOOM ON YC2 = 233. 0 -1 0. 
""""""- """"_ "" """"" 
""""" 8.L. 17.0 [RIGHT SIDE- LK6. AFT1 ------""- 
SPLITTER SIDE LIP SIDE 
1.0 
0 









B.L. 17.0 CLEFT-LKG.AFT3 """ V.L. 70.7 ------- 
SPLITTER  SIDE  RIGHT SIDE- LKG.AFT 
0 2 4 6 6 4 2 0 
DISTANCE FROM  SURFACE- Y [IN.) 
Figure 106 In l e t   Conf igu ra t ion  C13 Throat   Total-Pressure 




3.65 IN. D I V .  HT. 
NOSE BOOM ON 
_"""""" CONDI  TION SYH. BETA COEGI "_""" "" """""
HACH = 1.57 0 0. 
YC2 = 218. 0 - 1  0, 
ALPHA= -5. A -5, 
""""" B.L. 17.0 [RIGHT SIDE- LKG. A F T )  ----------- 








1 . 0  
0 
c e .7 
l- 
a 







. 4  
B. L. 17 .0  CLEFT-LKG.  AFT1 
SPLITTER SIDE 
0 2 4 6 6 4 2 0 
DISTANCE FROM SURFACE- Y CIN.1 
Figure 107 Inlet  Configuration  C13  Throat  Total-Pressure 
Profiles 
13 7 
CONFIGURATION CON0 I T I ON SYH. BETA [DEGI 
C 1 3  HACH = 1.57 0 0. 
3.65 IN .  D I V .  HT. ALPHA= I .  A -5. 
NOSE  BO M ON UC2 = 217.  0 - 1  0. 
"""-""" """"_ "" """""
""""" 8.L- 17-0 (RIGHT SIDE- LKG. A F T 1  ----------- 











I- t .7 
c a 
B.L. 17 .0  CLEFT-LKG.AFT3 
SPLITTER  SIDE 
""" Y.L. 7 0 . 7  ------- 
RIGHT SIDE-  LKG-AFT 







0 4  
0 2 4 6 6 4 2 0 
DISTANCE FROM SURFACE- Y [ I N . )  
Figure 108 Inlet  Configuration C13 Throat  Total-Pressure 
Profiles 
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- . . . . _. . . . . ._ . . ._ 
CONFIGURATION  CONDITION 
C 1 3  HACH = 1.57 
3.65 IN.   D IV.  HT. ALPHA= 6. 
NOSE BOOM ON WC2 = 217.  
^”””””” _”“”” 




0 - 1  0. 
SPLITTER SIDE LIP SIDE 
1.0 
0 












. 4  
1%) -”””“”””””” 
L I P  S IDE 
B. L.  17.0 CLEFT-LKG. AFT) ””” W.L. 70.7 ------- 
RIGHT SI D E -  LKG. At“! SPLITTER S I D E  
0 2 4 6 6 4 2 0 
DISTANCE FROM SURFACE- Y [ IN . )  





C 1 3  
3.65 IN. DIV. HT. 
NOSE BOOfl ON 
""""""- CON0 1 T I ON SYfl. BETA CDEGI 
HACH = 1.57 0 0. 
ALPHA= IO. A -5. 
UC2 = 217. 0 - 1  0. 
"_""" "" """""
"""""""""" B. L. 
SPLITTER S I D E  
1.0 
0 
b- h\ .7 
c 
h 
0 4  




. 4  
0.0 ($1 _"""""""""" 
L I P  SIDE 
B. L. 17 .0  CLEFT-LKG.  AFT1 """ W.L. 70.7 ------- 
SPLITTER S I D E  RIGHT S I D E -  LKG-AFT 
0 2 4 6 6 4 2 0 
DISTANCE FROM SURFACE- Y CIN.1 
Figure 110 Inlet  Configuration  C13  Throat  Total-Pressure 
Profiles 
14 0 
CONFIGURATION  CONDITION SYfl. BETA CDEGI 
C 1 3  MACH = 1.56  0. 
3.65 IN.   D IV.  HT. ALPHA= 20. A -5. 
NOSE BOOM ON WC2 = 217. 0 - 1  0. 
""_"""" """"_ "" """""
-""""- B.L, 17.0 [RIGHT SIDE- LK6. A F T 1  ---"""-- 
SPLITTER SIDE L I P  SIDE 
1.0 
0 
c o\ -7  
c 
Q 
* 4  
1 .0  
. 4  







B.L.  17.0  C EFT-LKG-AFT) """ W.L. 70.7 ------- 
SPLITTER SIDE RIGHT  SIDE- LKG.  AFT 
2 4 6 6 4 2 0 
DISTANCE FROM SURFACE- Y (IN.] 
Figure 111 Inlet  Configuration C13 Throat  Total-Pressure 
Profiles 
14 1 
CONFIGURATION CON01 T ION SYtl. BETA [ D E G I  
c13 HACH = 1.96 0 0. 
3.65 IN. D I V .  HT. ALPHA= -5. A -5. 
NOSE BOOM ON UC2 = 185. 
_"""""" - - - - - - - - - ""  """"" 







0 4  
1 . 0  
0 
#- 5 .7 
I- 
a 
. 4  







- 4  
B.L. 17.0 CLEFT-LKG-AFTI """ V.L. 70.7 ------- 
SPLITTER  SIDE  RIGHT SIDE- LKG.AFi 
"
0 2 4 6 6 4 2 0 
DISTANCE FROM SURFACE- Y ( I N . )  
Figure 112 Inlet  Configuration C13 Throat  Total-Pressure 
Profiles 
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CONFIGURATION  CONDITION SYH. BETA CDEGY 
c13 MACH = 1 . 9 6  0 0. 
3.65 IN .  D I V .  HT. ALPHA= 1. A -5. 
NOSE BOOM ON Y C 2  = 1 8 4 .  0 - 1  0. 
""""""- - "" """""
1.0 
0 
I I- e .7 
c 
""""" B.L. 17.0 [RIGHT SI 
SPLITTER SIDE 
"""""""""" B.L. 0.0 









B.L. 17 .0  CLEFT-LKG.AFT1 








. 4  
0 2 4 6 
DISTANCE FROM SURFACE- Y CIN.1 
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CONFIGURATION CON01 TION SYH. BETA CDEGI 
C 1 3  HACH = 1.96 0 0. 
3.65 IN. D I V .  HT. ALPHA= 6. a -5. 
NOSE BOOM ON UC2 = 184. 0 - 1  0. 
””-”””” ””””_ ”” ”””””
””””” B.L.  17.0 [RIGHT SIDE- LKG. AFT1 ”””””- 
SPLITTER SIDE L I P  SIDE 
1.0 
1 . 0  
0 
c p .7 
L 
. 4  
B. L. 17.0 CLEFT-LKG. AFT) ””” W.L. 70.7 ------- 
SPLITTER  S DE  RIGHT  SIDE- LKG.AFT 







. 4  
0 2 4 6 6 4 2 0 
DISTANCE F R O M  SURFACE- Y (IN.) 
Figure  114 I n l e t  Configurat ion C 1 3  Throat   Total-Pressure 
P r o f i l e s  
144 
CONFIGURATION  CON0 I T I ON SYM. WCZ[LBS/SECI 
C13 HACH = 1.9.6 0 197. 
3.65 IN. DIV. HT. ALPHA= -5. 0 184. 
NOSE BOOM ON  BETA = 0. A 172. 
0 155. 
X 141.  
””””“”- ””””_ ”” ”””””” 
””””” B.L. 17.0 (RIGHT  SIDE- LKG. AFT) ----------- 
SPLITTER  SIDE LIP SIDE 
1 .0  
0 
I- : .7 
I- 
Q 
. 4  






. 4  
B.L. 17. 0 CLEFT-LKG. AFT) 
SPLITTER  SIDE 
1 . 0  
0 
. 4  
0 2 4 6 
0 I STANCE FROM 
””” W.L. 70.7 ------- 
RIGHT SIDE- LKG.AFT 
6 4 2 0 
SURFACE- Y [ I N .  I 
Figure 115 Inlet  Configuration C13 Throat  Total-Pressure 
Profiles 
14 5 
CONFIGURATION ””“”””- CONDITION SYH. WC2CLBS/SECl 
C 1 3  HACH = 1.96 0 196. 
3.65 IN. DIV. HT. ALPHA= 1. 0 184. 




SPLITTER S I D E  LIP SIDE 
1 ..o 
0 
c e .7 
c a 
. 4  
”””””””””” B.L. 0.0 
SPLITTER  SIDE 
[t’ ””””””””””- 
LIP  SIDE 






. 4  
B.L. 17.0 CLEFT-LKG.  AFT1 








0 4  
0 2 4 6 
””” W.L. 70.7 ------- 
RIGHT  SIDE-  LKG-AFT 
6 4 2 0 
DISTANCE  FROM  SURFACE- Y CIN.1 
Figure  116 In l e t   Conf igu ra t ion  C13 Throat   Total-Pressure 
P r o f i l e s  
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CONFIGURATION  COND I T I ON SYM. UCZCLBS/SECI 
C13 HACH = 1.96 0 197. 
3.65 IN. DIV. HT. ALPHA= 6. 0 184. 
NOSE BOOM  ON BETA = 0. A 172. 
0 155. 
X 141. 
””””””- ””””_ ”” ””””””




”””””””””” B.  L. 















0 . 0  [k) ””””””””””- 
L I P  SIDE 
B.L. 17.0 CLEFT-LKG.AFT) ””” W.L. 70.7 ------- 
SPLITTER  SIDE  RIGHT SIDE- LKG-AFT 
0 2 4 6 6 4 2 0 
DISTANCE FROM  SURFACE- Y [IN.) 
Figure 117 Inlet  Configuration C13 Throat  Total-Pressure 
Profiles 
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CONFIGURATION  CON0 I T ION SYM. UCZCLBS/SEC) 
C13  MACH = 1.96 0 197. 
3.65 IN. DIV. HT.. ALPHA= -5. 0 185. 
NOSE  BOOM  N  BETA = -5. . A  172. 
0 155. 
X 141. 
’”””””” ”-””” ”” ””””””
””””” . B.L.  17.0 [RIGHT  SIDE- LKG. AFT) ---------” 
SPLITTER SIQE L I P  SIDE 
1.0 
0 
c e .7 
c a 
. 4  
”””””””””” B.L. 0.0 
SPLITTER S I D E  






B.L.  17.0 CLEFT-LKG.  AFT1 
SPLITTER S I D E  





LIP S I D E  
””” W.L. 70.7 ------- 
RIGHT S I D E -  LKGeAFT 
. 4  
0 2 4 6 6 4 2 0 
DISTANCE FROPI SURFACE- Y ( I N . )  
Figure  118 In l e t   Conf igu ra t ion  C13 Throat   Total-Pressure 
P r o f i l e s  
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CONFIGURATION -”””””” CONOIIION ””- -” SYM. UC2[LBS/SEC 1 
C13  HACH = 1.96 0 197. 
3.65 IN. DIV. HT. ALPHA= 1. 0 184. 




””””” B.L. 17.0 [RIGHT  SIDE- LKG. AFT) ----------- 





. 4  
B. L. 17.0 CLEFT-LKG.  AFT) 
SPLITTER SIOE 
””” Y.L. 70.7 ------- 
RIGHT  SIDE-  LKG-AFT 







. 4  
0 2 4 6 6 4 2 0 
DISTANCE FROM  SURFACE- Y [IN.) 
14 9 
CONFIGURATION CON0 I T ION SYfl.- WCZILBS/SECl  
C13 MACH = 1.96 0 197. 
3.65 IN. D I V .  HT. ALPHA= 6. 0 1 8 4 .  
NOSE BOON ON BETA = -5. A 172. 
0 155. 
X 1 4 1 .  
""""""_  """_" "" """"""
""""" B.L. 17 .0  (RIGHT SIDE- LKG. AFT1 ----------- 
S P L I T T E R   S I D E  LIP SIDE 








. 4  
B.L. 17. 0 [LEFT-LKG.AFT1 
SPL ITTER S I D E  







. 4  
0 2 4 6 
DISTANCE FROM 
0.0 (5 )  """-""""""" 
LIP  SIDE 
""" W.L. 70.7 ------- 
RIGHT SIDE-  LKG. AFT 
6 4 2 0 
SURFACE- Y [IN. I 
Figure 120 In l e t   Conf igu ra t ion  C13 Throat   Total-Pressure 
P r o f i l e s  
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CONFIGURATION  COND TION SYM. WC2[LBS/SECl 
C13 MACH = 1.96 0 197. 
3.65 IN. DIV. HT. ALPHA= 1. 0 184. 
NOSE BOOM  N  ETA = -10. A 172. 
X 141. 
””””””_ ”-””” ”” ”””””” 
t 0 155. 
””””” B.L. 17.0 [RIGHT SIDE- LKG. AFT) ------””- 
SPLITTER  SIDE LIP SIDE 
I- 








. 4  
1.0 
0 
I- a -7 < 
Q 
I- 
. 4  
B.L. 17.0 CLEFT-LKG.AFT1 -””- W .  L. 70.7 ------- 
SPLITTER SIDE RIGHT  S DE- LKG.  AFT 
0 2 4 6 6 4 2 0 
DISTANCE FROM SURFACE- Y C1N.I 
Figure 121 Inlet  Configuration  C13  Throat  Total-Pressure 
Profiles 
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CONFIGURATION  C 01 T ION SYM. WC21LBS/SECl 
c13 MACH = 1.95 0 197. 
3.65 IN. D I V .  HT. ALPHA= 6. 0 184. 
NOSE BOOM ON  BETA = -10. A 172. 
0 155. 
X ' 1 4 1 .  
""""""~ """"_ "" """""" 
1.0 
""""" B.L. 17.0 [RIGHT SI 
SPLITTER  SIDE 
t""i - -+- "+"+"-1 







. 4  
"""""""""" B. L. 
SPLITTER  SIDE 
I I 1 1 I I 
0.0 ($1 _"""""""""" 
L I P  SIDE 
B. L. 17. 0 [LEFT-LKG. AFT) """ W .  L. 70.7 - - - - - - -  





0 2 4 6 6 4 2 0 
DISTANCE FROM  SURFACE- Y [IN.) 
Figure 1 2 2  Inlet  Configuration C13 Throat  Total-Pressure 
Profiles 
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CONFIGURATION CON0 I T ION SYH. WCZCLBSISECI 
C13 MACH - .91 0 249, 
NOSE BOOPI ON BETA = 0. A 209, 
DlV ,  STRUTS OUT 0 185, 
X 160. 
""""""- """"- "" """"""






. a  
1.0 
0 + 
- 5  
a 
00 
150 190 230 27 0 
FUSELAGE STATION- IN. 
Figure  123 Fuse lage   and   Diver te r   S ta t ic   Pressures ,  
Configurat ion C 1 3  
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I l1111l111llI I 
CONFIGURATION CONDITION SYtt. WC2CLBSlSECl 
C13 MACH = .. 91 0 248. 
NOSE BOOM ON 9ETA = 0. A 209. 
D I V .  STRUTS OUT 0 185. 
X 159. 
""""""_ """"_ "" """"""
3.65 IN, O I V .  HT. ALPHA= 1, 0 233. 
B*L*  o * o  CCI 
1.0 
0 
. o  
110  150 190 23 0 27 0 
FUSELAGE STATION- IN. 
Figure 124 Fuselage  and  Diverter  Static  Pressures, 
Configuration  C13 
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CONFIGURATION  CONDI SYM. WCZCLBS/SECl 
C13 MACH a91 0 2 4 7  
3.G5 IN0 DIV0 HT0 ALPHA= 30. 0 2 3 1  a 
NOSE BOOM ON BETA * -0 .  A 208.  
D l V e  STRUTS OUT 0 184.  
X 158. 





- 0  
B.L. 2 1 . 0  
1.0 
0 
e o  
110 150 190 23 0 27 0 
FUSELAGE STATION- IN. 
Figure 125 Fuselage  and  Diverter  Static  Pressures, 
Configuration  C13 
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I1 I ll1111ll1lllll111 I 
CONFIGURATION COND I T I ON SYH. WCZCLBS/SECl 
C 1 3  MACH = 1.21 0 246. 
NOSE BOOfl ON BETA - 0. A 209. 
DIV. STRUTS OUT 0 185. 
X 159. 
""""""-  ""-"" "" """"""







110 150 190 23 0 27 0 
FUSELAGE STATION-  IN. 
Figure  1 2 6  Fuselage  and  Diverter S t a t i c  P res su res ,  
Configurat ion C 1 3  
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CONFIGURATION CONDITION SYMe WCZCLBS/SECI 
C13 MACH = 1.21 0 245. 
NOSE BOOM ON BETA = 0. A 208. 
OlV, STRUTS OUT 0 185. 
X 159. 
""""""- """"- "" """""" 





0 0  
B.L. 21 .0  
""""""""" FUSELAGE  PRESSURES ------------------ 
I t 
1 
110 150 130 230  27 0 
FUSELAGE STATION- IN. 
Figure 127 Fuse lage   and   Diver te r   S ta t ic   Pressures ,  
Configurat ion C 1 3  
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CONFIGURATION CON0 I T LON SYHm UC2CLBS/SECl 
C 1 3  MACH 1.22 0 246. 
3.65 IN. O I V ,  HT. ALPHA= 15. 0 232. 
NOSE Boon ON BETA = 0. A 209, 
DIV. STRUTS  OUT 0 185. 
X 159. 




110 150  190 23 0 27 0 
FUSELAGE STATION- INm 
Figure 128 Fuselage  and  Diverter  Static  Pressures, 
Configuration C13 
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CONFIGURATION  CONDITION """"_ SYM. WC2CLBWSEC) 
C13 MACH 1.22 0 24s. 
3.65 IN .  O I V .  HT. ALPHAS 30. 0 232. 
NOSE BOOM ON BETA * -1. A 203. 
D I V ,  STRUTS OUT 0 184. 
X 159. 







110 150 190 23 0 27 0 
FUSELAGE STATION- IN. 
Figure 129 Fuselage  and  Diverter  Static  Pressures, 
Configuration  C13 
159 
CONFIGURATION  COND TION SYM. WCZCLBWSECI 
C13 
NOSE BOOM ON BETA O e  A 207. 
OIV, STRUTS OUT 0 185. 
X 159, 
""""-"" -"""" 
MACH la37 0 244. 
3.ES IN. O I V .  HTe ALPHA= -5. 0 228. 
"" """"""
1.0 
110 150 190 23 0 27 0 
FUSELAGE STATION- IN. 
Figure  130 Fuselage and D i v e r t e r   S t a t i c   P r e s s u r e s ,  
Configurat ion C 1 3  
160 
CONFIGURATION  CONDITION SYM. WCZCLBS/SEC) 
C 1 3  0 244. 
3.65 IN8 DIV.  HT8 ALPHA= 1. 0 228. 
NOSE BOOM ON BETA = 0. A 207. 
DIV, STRUTS OUT 0 185. 
X 159, 
""""""_ """0" 








110  150  190 23 0 27 0 
FUSELAGE  STATION- IN. 
Figure  131  Fuselage  and  Diverter   Stat ic   Pressures ,  
Configuration C13 
1 6 1  
CONFIGURATION COND I T I ON 
C13 MACH = 1.38 
NOSE BOOtl ON BETA = 0. 
""""""_ """"_ 
3.65 IN. DIV. Hf. ALPHA= 15, 











110 150 190 23 0 27 0 
FUSELAGE STATION- I N ,  




CONFIGURATION  CONDITION SYH. WC2CLBS/SECl 
C13 MACH - 1.36 
NOSE BOOM ON BETA = 0, A 207. 
DIV, STRUTS OUT 0 185. 
X 159, 
-"""""" """"- "" """"""
0 215. 
3.65 IN. OIV. HT. ALPHAS 25. 0 228. 
1.0 








Figure  133 
21.0 
PRESSURES """"""""" 
FUSELAGE STATION- IN* 
Fuselage and Diverter  Static  Pressures, 
Configuration  C13 
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I II I I Ill1 I I I I 
CONFfGURATION CONDITION SYH. WC2CLBWSEC) 
C13 MACH 1.58 0 2328 
NOSE BOOM ON BETA 0. A 1998 
O I V ,  STRUTS OUT 0 179,  
X 159, 
""""""- -"""" -"- "&""""- 
2.65 IN. DIV.  HT. ALPHAS -5. 0 217.  
1.0 
0 
B.L. 2 1 . 0  
""""""""" 
1.0 
FUSELAGE PRESSURES ------------------ 
0 
c 
D 5  
a 
6 0  
1 1 0   1 5 0   1 9 0  230 27 0 
FUSELAGE STATION- IN. 
Figure  134 Fuse lage   and   Diver te r   S ta t ic   Pressures ,  
Configurat ion C 1 3  
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CONFIGURATION CONDITION SYH. UC2CLBS/SECl 
C13 
NOSE BOOM ON BETA = 0. A 1990 
DIV, STRUTS OUT 0 179. 
X 159, 
""""""_ 
HACH * 1058 O 232. 









110 150  190 23 0 27 0 
FUSELAGE STATION- IN. 
Figure  135  Fuselage  and  Diverter   Stat ic   Pressures ,  
Configurat ion C13 
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CONFIGURATION  CONDI SYMm WC2CLBS/SECl 
CJ3 
NOSE BOOM ON 6ETA = 0. A 199. 
DIV, STRUTS OUT 0 179. 
X 160m 
""""""_ 
MACH = 1.58 
""""_ "" """""" 
0 233. 
3.65 IN. DIV .  HT. ALPHA= 6. 0 218, 
1.0 
0 0  
Figure 136 Fuselage and Diverter  Static  Pressures, 
Configuration  C13 
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CONFIGURATION CON0 I T ION SYH. WC2CLBS/SECl 
C13 MACH = 1.58 0 233. 
3.65 IN.  D I V .  HT. ALPHA= 20. 0 218. 
NOSE BOOM  ON BETA = 0. A 199. 
DIV, STRUTS OUT 0 179. 
X 160. 
""""""_ "-""" "" """""" 
110 150 190 230 27 0 
FUSELAGE STATION- IN. 
Figure 137 Fuselage and D i v e r t e r   S t a t i c   P r e s s u r e s ,  
Configurat ion C13 
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CONFIGURATION COND I T I ON SYHe WC2tLBS/SECl 
E1 3 NACH = 1.78 0 214. 
NOSE BOOM ON BETA 00 A 18% 
"""_ """"_ """"""""
3.65 IN. O I V ,  HT. ALPHA= -5. 0 200. 
DIV, STRUTS  OUT 0 169, 
X 1500 
1.0 
110 150 190 230 27 0 
FUSELAGE STATION- IN. 
Figure 138 Fuselage  and  Diverter  Static  Pressures, 
Configuration C13 
168 
CONFIGURATION  CONDITION SYM. UC2CLBS/SEC) 
C13 0 214. 
NOSE BOOM ON  BETA 0 0  A 165. 




""  """""" 






110  150  190 230 
FUSELAGE STATION- IN. 
27 0 
Figure 139 Fuselage and D i v e r t e r   S t a t i c   P r e s s u r e s ,  
Conf igura t ion  C13 
169 
CONFIGURATION CON0 I T ION SYM. WC2CLBWSECl 
C 1 3  MACH = 1.78 0 214. 
NOSE BOOM ON BETA = 0. A 185. 
D l V ,  STRUTS OUT 0 169. 
X 149. 
"-""""" """"_ "" "-""""- 
306s IN0 O I V o  HTo ALPHA= 6.  0 200. 
1.0 
0 : .5 
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a \ =  
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Figure  140 Fuse lage   and   Diver te r   S ta t ic   Pressures ,  
Configurat ion C13 
170 
CONFIGURATION CON0 I T I ON SYM. UC2CLBS/SECl 
C13 
NOSE BOOPI ON B E T A  = 0, A 185. 
D l V ,  STRUTS OUT 0 169. 
X 150. 
""""""_ """"_ 
MACH - 1.78 "" """""" 0 2158 
3a65 IN. O I V ,  HT. ALPHA= 20. 0 200. 
1.0 
0 
* o  
1.0 
0 
I- t .5 
a 
110 150 190 230 27 0 
FUSELAGE STATION- IN. 
Figure 141 Fuselage and D i v e r t e r   S t a t i c   P r e s s u r e s ,  
Configurat ion C13 
171 
CONFIGURATION CONDITION SYM. WCZtLBS/SECI 
dl3 MACH = 1.97 0 197. 
NOSE BOOPI ON BETA = 0. A 172. 
O I V .  STRUTS  OUT 0 155. 
X 140. 
""""""- """"- "" """"""




B.L. 2 1 . 0  
""""""""" FUSELAGE  PRESSURES ------------------ 
1 1 0  150 130 23 0 27 0 
FUSELAGE STATION- IN. 
Figure 142 Fuse lage   and   Diver te r   S ta t ic   Pressures ,  
Configurat ion C13 
172  
CONFIGURATION CONDITION SYH. WC2CLBS/SEC) 
C 1 3  HACH = 1.97 0 197. 
NOSE BOOM ON BETA = 0. A 172. 
DIV. STRUTS OUT 0 155. 
X 140. 
-"""""" """-" "" """"""
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1 1 0  
Figure 143 
150 190 230 27 0 
FUSELAGE  STATION- IN. 
Fuselage and Diverter  Static  Pressures, 
Configuration  C13 
17 3 
CONFIGURATION  COND TION SYfl. WCZCLBWSECI 
C13 MACH 1.97 0 137. 
3.65 IN. D I V ,  HT. ALPHA= 6. 0 183. 
NOSE BOOM ON BETA = 0. A 172. 
D I V ,  STRUTS  OUT 0 155. 
X 140. 
""""""_ """"_ "" """""" 
1. 
1 1 0  150 190 23 0 27 0 
FUSELAGE STATION- IN. 
Figure 144 Fuselage and Diverter  Static  Pressures, 
Configuration C13 
174 
CONFIGURATION CONDITION SYH. WCZCLBSISECI 
C13 MACH = 1.96 0 197. 
NOSE BOOH ON  BETA - 0. A 172. 
O I V ,  STRUTS  OUT 0 155. 
X 140. 
""""""_ """"_ "" """"""
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Figure 145 Fuselage and Diverter  Static  Pressures, 
Configuration  C13 
175 
llllll1111l Ill 
CONFIGURATION  CON0 I f I ON SYtl. UC2CLBS/SECl 
C 1 3  MACH = .61 G 218. 
3.65 IN.  O I V .  ALPHA= -9. A 201. 
NOSE  BOOM  N BETA = 0. 0 178. 
D I V .  STRUTS  OUT X 158. 
""""""_  """"_ "" """""" 
1 . 0  
0 
* 2  
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LOWER  INTERNAL  SURFACE [B.L. 5 . 0 1  
6 
2 
150 2 0 0  25 0 300 350 
FUSELAGE  STATION- IN. 
Figure 146 C o w l  and Duct Static  Pressures, 
Configuration C13 
1 7  6 
CONFIGURATION CON0 I T I ON SYfl.  WC2C LBS/SEC I 
C13 MACH = .60 0 217.  
3.65 IN.  D I V .  ALPHA= 1. A 199. 
NOSE BOOM ON BETA = 0. 0 177. 
D I V .  STRUTS OUT X 157. 
""""""_ """"_ "" """"""
1.0 
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LOWER INTERNAL SURFACE CB.L. 5 . 0 1  
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2 
150 2 0 0  25 0 3 0 0  350 
FUSELAGE  STATION- IN. 
LEFT  SIDE  INTERNAL 
150 190  23 
FUS. STA.- IN. 
RIGHT  SIDE  INTERNAL 
I .  0 
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0 
e . 6  
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.2 
0 150 190  230 
FUS. STAm- IN. 
Figure 147 Cowl and  Duct S t a t i c   P r e s s u r e s ,  
Configurat ion C13 
1 7  7 
CONFIGURATION  CON0 I T ION SYM.  UC2CLBS/SECl 
C13 MACH = .60 0 219. 
3.65 IN. D I V .  ALPHA= 20. A 201. 
NOSE BOOM ON BETA = 0. 0 179. 
O I V .  STRUTS  OUT X 158. 
"-""""" """"_ "" """"""
1 .0  
.2 




LOWER  INTERNAL  SURFACE (B.L. 5.01 
FUSELAGE  STATION- IN. 
LEFT  SIDE  INTERNAL 
1 . 0  
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RIGHT  SIDE  INTERNAL 
150 190 23 0 150 190 23 0 
FUS. S T A . -  IN. FUS. STA.- IN. 
Figure  148 C o w l  and  Duct S t a t i c   P r e s s u r e s ,  
Configurat ion C13 
17 8 
CONFIGURATION CON0 I T I ON SYM. UC2[LBS/SECl 
C 1 3  MACH = .60 0 215. 
3.65 IN. D I V .  ALPHA= 30. A 196. 
NOSE BOOM ON BETA = -0. 0 176. 
D I V .  STRUTS OUT X 155. 
""""""_  """"_ "" """"""
1.0"" 
!- 
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LOWER INTERNAL SURFACE [B.L. 5 . 0 1  
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150 190 230 
""7 
FUS. STAm- IN. 
Figure 149 Cowl and  Duct S t a t i c   P r e s s u r e s ,  
Configurat ion C13 
179 
CONFIGURATION CON0 I T I ON SYM. WC2CLBS/SECl 
C13 MACH = .60 0 21 1. 
3.65 IN.  O I V .  ALPHA= 4 0 .  A 191. 
NOSE BOOPI ON BETA = -0. 0 172. 
D I V .  STRUTS OUT X 153. 
""""""_ """"_ "" """""" 





Q - 6  









\ '  a 
UPPER INTERNAL SURFACE (B.L. 5 .01  . ". 
LOWER INTERNAL SURFACE [B.L. 5.01 
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150 190 23 0 150 190 230 
FUS. STA.-  IN. FUS.  STA. - IN.  
Figure 150 Cowl and  Duct  Static  Pressures, 
Configuration C13 
180 
CONFIGURATION  CONDITION SYM. WC2CLBS/SECl 
C 1 3  MACH = .91 0 249. 
3.65 IN. OIV. ALPHA= -9. 0 234. 
NOSE BOOM ON B E T A  = 0. A 209. 
DIV. STRUTS  OUT 0 185. 
X 160. 
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FUS. STA.- IN. FUS. STA.- IN. 





3.65 I N .   D I V .  
NOSE BOOM ON 
D I V .  STRUTS OUT 
""""""- CON0 I T I ON SYM. WC2[LBS/SECl 
BACH = .91 0 2 4 8 .  
ALPHA= 1 .  0 233.  
BETA = 0. A 2 0 9 .  
0 185.  
X 159. 
"""-" "" """""" 
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LOWER INTERNAL SURFACE [B.L. 5 . 0 1  
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FUS. STA. -  IN .  FUS. STAa-  IN. 
Figure  152 C o w l  and  Duct S t a t i c   P r e s s u r e s ,  
Configurat ion C13 
182 
CONFIGURATION CON0 I f  ION SYM. wC2CLBS/SECI 
C13 HACH = .89 0 249. 
3.65 IN .  D I V .  ALPHA= 20. 0 233. 
NOSE BOOM ON BETA = -3. A 209. 
DIV. STRUTS OUT 0 185. 
X 159. 
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UPPER INTERNAL SURFACE [B.L. 5 .0)  
150  
LOWER INTERNAL SURFACE CB.L. 5 . 0 1  
200 25 0 3 0 0  35 0 
FUSELAGE STATION- IN .  
LEFT SIDE INTERNAL 
150 1 9 0  23 0 
FUS. STA.- IN .  
150 190  23 0 
FUS. STA.- IN .  
Figure  153 Cowl and  Duct S t a t i c  Pressures, 




3.65 IN. D I V .  
NOSE BOOW ON 
O I V .  STRUTS  OUT 
""""""_ CONDITION SYW. UC2 C LBSISEC I 
WACH = .91 0 247. 
ALPHA= 30. 0 231. 




LEFT  SID  INTERNAL R I G H T  SIDE INTERNAL 
0 
I- 
150 190 230 150 190 230 
FUS. STA.- IN. FUS. STA.- IN. 
Figure  154 Cowl and  Duct S t a t i c   P r e s s u r e s ,  
Configurat ion C13 
184 
CONFIGURATION COND I T I ON SYM. WCZCLBS/SECI 
C 1 3  MACH = . 9 0  0 244.  
NOSE BOOM ON BETA = 0. A 206.  
DIV. STRUTS OUT 0 183. 
X 157. 
""""""_ """"_ "" """"""
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3.65 IN.  D I V .  
NOSE BOOM ON 










CONDITION SYM. UCZ[LBS/SECl 
MACH = 1.21 0 246. 
ALPHA= -9. 0 231. 
BETA = 0. A 209. 
0 185. 
X 159. 
""""_ "" """""" 
1.0 
LEFT  SIDE INTERNAL R I G H T  SIDE INTERNAL 
1 . 0  
0 0 
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. 2  . 2 L  I I 1 1 
150  190 23 0 150  190 230 
FUS. S T A . -  I N .  FUS.  STA.- IN.  
Figure  156 Cowl and  Duct S t a t i c   P r e s s u r e s ,  




3.65 IN. OIV. 
NOSE BOOM ON 










CONDITION SYH. UC2CLBS/SECI 
MACH = 1.21 0 245. 
ALPHA= 1. 0 232. 




UPPER  INTERNAL  SURFACE CB.L. 5.0)  
LOWER  INTERNAL  SURFACE (B.L. 5.01 
0 200 25 0 3 0 0  
FUSELAGE  STATION- IN. 
35 0 
LEFT  SIDE  INTERNAL  RIGHT  SIDE INTERNAL 
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150 1 9 0  230 150 190  230 
FUS. STA.- IN. FUS. S T A . -  IN. 
Figure 157 C o w l  and  Duct  Static  Pressures, 
Configuration C13 
CONFIGURATION  CONDITION 
C13 MACH = 1.22 
3.65 IN.  D I V .  ALPHA= 15. 
NOSE BOOM ON BETA = 0. 
01 V.  STRUTS OUT 
"-""""" """"_ SYH. WC2C LBSISEC 1 "" """"""
0 246. 
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.2 """"I 
FUS. STA. -  IN .  FUS. S T A . -  IN. 
Figure 158 C o w l  and  Duct  Static  Pressures, 
Configuration  C13 
188 
I 
CONFIGURATION  C DITION SYM. UC2 C LBS/SEC 1 
C13 flACH = 1.22  0 245. 
3.65 IN .   D IV .  ALPHA= 30. 0 232. 
NOSE BOOM ON BETA = -1. A 209. 
DIV.  STRUTS OUT 0 184. 
X 159. 
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FUS. S T A . -  IN .  
Figure 159 Cowl and  Duct S t a t i c   P r e s s u r e s ,  
Conf igura t ion  C13 
I I 
189 
I I I 1  I I1 I l l  I l 1 l l 1 l 1  
CONFIGURATION 
C 1 3  
3.65 IN.  DIV. 
NOSE BOOM ON 
D I V .  STRUTS OUT 
""""-"" CONDITION SYM.  WCZ[LBS/SECI 
MACH = 1.37 0 244 .  




ALPHA= -5. 0 228. 
150 200 250 300 35 0 
FUSELAGE STATION- IN.  
1 
FUS. STAa- IN.  FUS. S T A . -  IN.  
Figure  160 Cowl and  Duct S t a t i c   P r e s s u r e s ,  




3.65 IN. D I V .  
HOSE BOOM ON 
D I V .  STRUTS  OUT 
""""""- CONDITION SYM.  WC2 I LBS/SEC 1 
tlACH = 1.39 0 244. 
ALPHA= 1.  0 228. 
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LOWER  INTERNAL  SURFACE CB.L. 5.01 
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150 190  230 
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CONFIGURATION  CONDITION SYfl. UCZCLBS/SECI 
C13  MACH = 1.38 0 244.  
3.65 IN.  DIV. ALPHA= 15. 0 228. 
NOSE BOOM ON BETA = 0. A 207. 
DIV. STRUTS  OUT 0 185. 
X 159. 
""""""_  """"_ "" """""" 
1.0 
UPPER  INTERNAL  SURFACE C8.L. 3 .01  
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FUS.  STA.- IN. FUS. S T A . -  IN. 
Figure 162 Cowl and  Duct  Static  Pressures, 
Configuration  C13 
192 
CONFIGURATION CONDITION SYM. WC2 C LBSISEC 1 
C 1 3  MACH = 1.36 0 245. 
NOSE BOOfl ON BETA = 0. A 207. 
D I V .  STRUTS  OUT 0 185. 
X 159. 
""""""C """"_ "" """""" 
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150 190 23 0 150 190 230 
FUS.  STA.- IN. FUS. STA.- IN. 
Figure 163 Cowl and Duct S t a t i c  Pressures ,  
Configurat ion C13 
193 
CONFIGURATION  CONDI I  SYH. WCZCLBS/SEC) 
c13 MACH = 1.58 0 232. 
3.65 IN. D I V .  ALPHA= -5. 0 217. 
NOSE BOOM ON BETA = 0. A 199. 
D I V .  STRUTS OUT 0 179. 
X 153. 
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ALPHA= 1. 0 217. 






UPPER INTERNAL SURFACE C8.L. 5 . 0 1  
1.0 
LOWER INTERNAL SURFACE [B.L. 5 .01  
0 
c e .6 
Q 
e 2  
150 2 0 0  2s 0 3 0 0  350 
FUSELAGE STATION- IN.  
1 .0 
LEFT  SIDE INTERNAL 
0 
c e 06 
a 
02 
150 190 23 0 
FUS. STAO- I N e  
RIGHT  SIDE INTERNAL 
FUS. S T A o -  IN. 
Figure 165 Cowl and Duct  Static  Pressures, 
Configuration  C13 
195 
CONFIGURATION  CONDITION SYM. UC2CLBS/SECI 
C13 MACH = 1.58 0 233. 
3.65 IN. D I V .  ALPHA= 6. 0 218. 
NOSE BOOM ON  BETA = 0. A 199. 
D I V .  STRUTS  OUT 0 179. 
X 160. 
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Figure 166 C o w l  and Duct  Static  Pressures, 
Configuration C l 3  
19 6 
CONFIGURATION CONDITION SYM. WCZCLBS/SECl 
C13 MACH = 1.58 0 233. 
NOSE BOOM ON BETA = 0. A 199. 
DIV .  STRUTS OUT 0 179. 
X 160. 
-"""""" """"_ "" """" 
3.65 IN. O I V .  ALPHA= 20. 0 218. 
Q 
150 1 9 0  23 0 
FUS. S T A . -  IN. 
RIGHT SIDE INTERNAL 
FUS. STA.- IN. 
Figure 167 Cowl and Duct Static  Pressures, 
Configuration C13 
197 
CONFIGURATION  CONO TION SYM. WC2CLBS/SECl 
C 1 3  MACH = 1.78 0 214. 
3.65 IN. D I V .  ALPHA= -5. 0 200. 
NOSE BOOM ON BETA = 0. A 185. 
D I V .  STRUTS  OUT 0 169. 
X 150. 
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3 . 6 5  I N .  O I V .  
NOSE B O O M  ON 
D I V .  STRUTS OUT 
"""_""" CONDITION SYM.  UC2[LBS/SECI 
MACH = 1 .78  0 214. 
ALPHA= 1. 0 199. 
BETA = 0. A 185. 
0 169. 
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R I G H T  SIDE INTERNAL 
150 190 230 
FUS. STA.- IN.  
Figure  169 Cowl and  Duct S t a t i c   P r e s s u r e s ,  
Configurat ion C 1 3  
199 
CONFIGURATION  CONDI I  SYM. WCZCLBS/SEC) 
C 1 3  MACH = 1.78 0 214. 
3.65 IN .   D IV .  ALPHA= 0 .  0 200.  
NOSE BOOM ON BETA = 0. A 185. 
D I V .  STRUTS OUT 0 169. 
X 143. 
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150 190 23 0 150 1 9 0  2 3 0  
FUS.  STA.- IN .  FUS.  STA.-  IN. 
Figure 170 Cowl  and  Duct  Static  Pressures, 
Configuration  C13 
200 
CONFIGURATION CONDl T I O N  SYM. WCZCLBS/SEC) 
C 1 3  MACH = 1.78 0 215. 
3.65 IN. O I V .  ALPHA= 20, 0 200. 
NOSE BOOM ON BETA = 0. A 185. 
DIV. STRUTS OUT 0 169. 
X 150. 
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Figure 171 C o w l  and  Duct  Static  Pressures, 
Configuration C13 
2 0 1  
I 
CONFIGURATION  COND TION SYH. WC2tLBS/SECl 
C13 MACH = 1.97 0 197. 
3.55 IN. D I V .  ALPHA= -5 .  0 184. 
NOSE BOOM ON  BETA = 0. A 172. 
DIv., STRUTS  OUT 0 155. 
X 140.  
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Figure  172 Cowl and  Duct S t a t i c   P r e s s u r e s ,  




3.65 IN .  O I V .  
NOSE BOOfl ON 
D I V .  STRUTS OUT 
"""-""" CONDITION SYM. WC21LBS/SECI 
f lACH 1.37 0 197. 
ALPHA= 1.  0 183. 
B E T A  = 0. A 172. 
0 155. 
X 140. 
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CONFIGURATION  CONDI I  SYM. WCZCLBS/SECI 
C 1 3  MACH = 1.97 0 197. 
3.65 IN. D I V .  ALPHA= 6. 0 183. 
NOSE 800M ON BETA = 0. A 172. 
D I V .  STRUTS OUT 0 155. 
X 140.  
""""""_  """"_ "" """"""
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Figure 174 Cowl and  Duct  Static  Pressures, 
Configuration C13 
2 04 
CONFIGURATION  C OITION SYM. WC2C LBS/SEC 1 
C13 MACH = 1.96 0 197. 
3.65 IN. DIV. ALPHA= 20. 0 183. 
NOSE BOOH ON  BETA = 0. A 172. 
DIV .  STRUTS  OUT 0 155. 
X 1 4 0 .  
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Figure 175 Cowl and  Duct S t a t i c  Pressures ,  
Configurat ion C 1 3  
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CONFIG. DIVERTER HT. SYfl. MACH WC2 CONDITION 
C 1 3  3.65 0 1-57 217. ALPHA= -5. 
3.30 0 BETA = 0. 
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Figure 176 Effect of  Diverter  Height on Throat-Pressure 
Profiles,  Configuration C13 
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CONFIG. DIVERTER HT. SYfl. MACH UC2 CONDITION 
C13 3.65 0 1.57 217. ALPHA= 1 . 
3.30 0 BETA = 0. 
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Figure 177 Effect of  Diverter  Height  on  Throat-Pressure 
Profiles,  Configuration C13 
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CONFIG.  DIVERTER HT. SYH. MACH WC2 CONDITION 
C 1 3  3-65 0 1.57  217,  ALPHA= 6. 
3.30 0 BETA = 0. 
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Figure 178  Effect   of   Diverter   Height  on Throat-Pressure 
P ro f i l e s ,  Conf igu ra t ion  C 1 3  
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CONFIG. DIvERTER HT. SYH. MACH UC2 CONDITION 
C13 3.65 0 1.96 184, ALPHA= -5- 
3.30 D BETA = 0. 
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Figure 179 Effect of  Diverter  Height on Throat-Pressure 
Profiles,  Configuration  C13 
209 
CONFIG.  DIVERTER HT. SYH. HACH  UC2  CONDITION 
C 1 3  3.65 0 1.96 184. ALPHA= 1. 
3.30 D BETA = 0. 
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Figure 180 Effect of Diverter  Height  on  Throat-Pressure 
Profiles,  Configuration  C13 
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CONFIG. DIVERTER HT. SYfl. MACH UC2 CONDITION 
C 1 3  3.65 0 1.96 184. ALPHA= 6. 
3.30 0 BETA = 0. 
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Figure 181 Effect of  Diverter  Height on Throat-Pressure 
Profiles,  Configuration  C13 
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THROAT RAKES I N  
CONF IG. Dl VERTER HT. SYH. MACH COND I T I ON 
C 1 3  3.65 0 1.57 ALPHA= -5. 
3.30 0 BETA = 0. 
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Figure  182 Effect  of  Diverter   Height  on I n l e t  
Configurat ion C13 Performance 
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THROAT  RAKES IN 
CONFIG. DIVERTER HT. SYM. HACH CON0 I T I ON 
C13 3.65 0 1.56 ALPHA= 1. 
3.30 0 BETA = 0. 
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Figure 183 Effect of Diverter  Height on Inlet 
Configuration C13 Performance 
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THROAT RAKES IN 
CONFIG. DIVERTER HT. SYH. flACH CONDITION 
c13 
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Figure 184 Effect of Diverter  Height on Inlet 
Configuration  C13  Performance 
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THROAT  RAKES IN 
CONFIG. DIVERTER HT. SYM. MACH COND I T I ON 
C13 3.65 0 1.96 ALPHA= -5. 
3.30 0 BETA = 0. 
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Figure 185 Ef fec t  of Diverter   Height  on I n l e t  
Configuration C13 Performance 
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THROAT RAKES I N  
CONFIG. DIVERTER HT. SYM. MACH 
C13 3.65 0 1.96 ALPHA= 1. 
3.30 0 BETA = 0. 
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Figure  186 Ef fec t  of Diver te r   Height  on I n l e t  
Configurat ion C13 Performance 
2 16 
THROAT RAKES IN 
CONFIG. DIVERTER HT. SYM. MACH 
c13 3.65 0 1.96 












. 6 0  
1 2 0  
. 0 6  
c N .  04 
In . 0 2  
c 
. o o  

















BETA = 0. 
""""_ 
2 0 0  120  160 2 0 0  
WC2- LBSISEC 
N c 






0 .  
160 2 0 0  120  160 200 
WC2- LBSISEC WC2- LBS/SEC 
Figure 187 Effect   of   Diverter   Height  on I n l e t  
Configuration C13 Performance 
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CONFIGURATION CON0 I T I ON SYM. NOSE BOOM 
SPLITTER ONLY ALPHA= -5. 0 QN 
3.65 IN. D I V .  HT. BETA = 0. 0 OFF 
""""""- "-""" "_ """"_ 
HACH = 1.56 
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Figure  188 Effect  o f  Nose Boom on 
Layer  Prof i les  
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CONFIGURATION CON0 I T I ON SYM. NOSE BOOH 
SPLITTER ONLY ALPHA= 1. 0 ON 
3.65 IN. DIV. HT. BETA = 0. 0 OFF 
""""""- """"_ "- """-" 
MACH = 1-56 
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Figure 189 Effect   of  Nose Boom on Fuselage Boundary- 
Layer  Prof i les  
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CONFIGURATION COND I T ION 
SPLITTER ONLY ALPHA= 6. 
3.65 IN.  D I V .  HT. BETA = -0 .  
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Figure 190 Effect:   of Nose Boom on Fuselage  Boundary- 
Layer  Profiles 
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CONFIGURATION CONDITION SYfl. NOSE BOOfl 
SPLITTER ONLY ALPHA= -5. 0 ON 
3.65 IN. D I V .  HT. BETA = 0. 0 OFF 
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Figure 1 9 1  Effect   of  Nose Boom on Fuselage  Boundary- 
Laye r  P ro f i l e s  
CONFIGURATION CON0 I T I ON SYM. NOSE BOOM 
SPLITTER ONLY ALPHA= 1. 0 ON 
3.65 IN .  D I V .  HT. BETA = 0. 0 OFF 
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Figure 192 Effect of  Nose  Boom  on  Fuselage  Boundary- 
Layer  Profiles 
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CONFIGURATION CONDI T I ON SYtl. NOSE BOOfl 
SPLITTER ONLY ALPHA= 6. 0 ON 
3.65 IN.  DIV. HT. BETA = 0, 0 OFF 
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Figure 193  Effect of Nose Boom on  Fuselage  Boundary- 
Layer  Profiles 
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CONF 16. COND ””””- 1 T I ON SYH- NOSE BOOM 
SPLITTER ONLY  ALPHA= -5. 0 ON 
3.65 IN. D I V .  HT. BETA = 0, 0 OFF 
FUS. RAKES OFF MACH = 1-56 
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F igure  194 Effect o f  Nose Boom on S p l i t t e r - P l a t e  
Boundary-Layer P r o f i l e s  
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CONF I G. CONDITION SYH. NOSE BOOM 
SPL I TTER ONLY ALPHA= 1. 0 ON 
3.65 IN.   DIV.  HT. BETA = 0. 0 OFF 
FUS. RAKES OFF flACH = 1.56 
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Figure 195 Effec t   o f  Nose Boom on S p l i t t e r - P l a t e  
Boundary-Layer P r o f i l e s  
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I 
CONF 16. CON0 I T ION 
SPLITTER ONLY ALPHA= 6. 
3.65 IN. D I V .  HT. BETA = 0. 
FUS. RAKES OFF MACH = 1.56 
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Figure  196 Effect of  Nose Boom on S p l i t t e r - P l a t e  
Boundary-Layer P r o f i l e s  
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CONF I G. CONDITION SYM. NOSE BOOM 
SPLITTER  ONLY ALPHA= -5. 0 ON 
3.65 IN. DIV. HT. BETA = 0. 0 OFF 
FUS. RAKES OFF HACH = 1.36 
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Figure 197 Effect of Nose Boom on S p l i t t e r - P l a t e  
Boundary-Layer P r o f i l e s  
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CONF I G. 
”””_ 
CONDITION SYH. NOSE Boon 
”_””” ”” ””””_ 
SPLITTER ONLY ALPHA= 1. 0 ON 
3.65 IN. O I V .  HT. BETA = 0. 0 OFF 
FUS. RAKES OFF MACH = 1.96 
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CPOS. - A W A Y  FROM FUS. I 
Figure 198 Effect   of  Nose Boom on S p l i t t e r - P l a t e  
Boundary-Layer P r o f i l e s  
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CONF I G. CONDI TION SYM. NOSE BOOM 
SPLITTER ONLY ALPHA= 6. 0 ON 
3.65 IN. D I V .  HT. BETA = 0. 0 OFF 
FUS. RAKES OFF HACH = 1.96 
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Figure  199 Effect  o f  Nose Boom on S p l i t t e r - P l a t e  
Boundary-Layer  Profiles 
2 2 9  
CONFIG. D I V .  MACH  VC2  CONDITION SYtl. NOSE  BOOM 








3.65 1.96 184. ALPHA= -5.  0 ON 
BETA = 0. 0 OFF 
””””” BOLO 17.0 [RIGHT S I D E -  LKG. AFT1 ---------” 








B. L. 17.0 CLEFT-LKG. AFT1 ””” W.L. 70.7 ------- 








. a  ”
0 2 4 6 6 4 2 0 
DISTANCE FROM SURFACE- Y [IN.) 
Figure 200 Effect of  Nose Boom on Throat-Pressure Prof i les  
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CONFIG. DIV. M A C H   Y C 2  CONDITION SYM. NOSE BOOM 
C 1 3  3.65 1.96  184.  A L P H A =  1. 0 ON 
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BETA = 0. 0 OFF 
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Figure 201 Effect of Nose Boom on Throat-Pressure  Profiles 
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CONF I G. 0 I V. MACH UC2 CONDI T ION SYfl. NOSE BOOfl 
c13 3.65 1.96 184. ALPHA= 6. 0 ON 
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THROAT  RAKES IN 
CONFIG. D I V .  MACH CONDITION SYH. NOSE BOOfl 
C13 3.65 1 .96  ALPHA= -5. 0 ON 
"""_ "" "" ""_"" "" -"""" 
BETA = 0. 0 OFF 
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Figure 203 Ef fec t  of Nose Boom on C13 I n l e t  Performance 
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THROAT  RAKES I N  
CONFIG. D I V .  MACH CONDITION SYM. NOSE BOOM 
C 1 3  3.65 1 . 9 6  ALPHA= 1. 0 ON 
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Figure 204 Effect  of  Nose Boom on C 1 3  I n l e t  Performance 
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THROAT RAKES IN 
CONFIG. DIV. MACH C O N D I T I O N  SYH.  NOSE BOOM 
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Figure 205 Effect of Nose Boom on C13 In le t  Per formance  
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CONFIGURATION SYfl. D I  V. HACH WC2 CONDI T ION 
C 1 3  ( 5  DEG.BASIC1 
C13A (5 DEG.SLOTTED1 0 BETA = 0. 
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Figure 206 E f f e c t   o f   S l o t t e d  Ramp (Configurat ion C13A) 
on Throa t -Pressure  Prof i les  
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CONFIGURATION SYH. DIV. HACH UC2 CONDITION 
C13 t5  DEG.BASIC1 0 3.30 1.57 217. ALPHA= 1. 
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Figure 207 Effect of Slotted  Ramp  (Configuration  C13A) 
on Throat-Pressure  Profiles 
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CONFIGURATION SYtl. D IV.  MACH WC2 CONDITION 
613 ( 5  DEG.BASIC1 0 3.30 1.57 218. ALPHA= 6. 
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Figure 208 Effect of Slotted Ramp (Configuration C13A)  
on Throat-Pressure  PrQfiles 
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CONFIGURATION SYH. D I  V. HACH WC2 CON0 I T  ION 
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Figure 209 Effect of Slotted Ramp  (Configuration C 1 3 A )  
on Throat-Pressure  Profiles 
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CONFIGURATION SYH. DIV.  HACH WC2 CONDI T ION 
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210 Effect of  Slotted Ramp (Configuration 




CONFIGURATION SYtl. DIV. MACH UC2 CONDITION 
C 1 3  CS DEG.BASIC1 0 3 . 3 0  1.96 185, ALPHA= 6. 
C13A C5 DEG.SLOTTED1 0 BETA = 0. 






- 4  






"""""""""" B.L. 0.0 
SPLITTER  SIDE 
B.L. 17.0 CLEFT-LKG.AFT1 
SPLITTER S I D E  






- 4  
0 2 4 6 
[$' """""""""-" 
L I P  SIDE 
""" W.L. 70.7 - - - - - - -  
RIGHT SIDE- LKG-AFT 
6 4 2 0 
DISTANCE FROM SURFACE- Y CIN.1 
Figure 2 1 1  Effec t   o f   S lo t ted  Ramp (Configuration C13A) 
on Throat-Pressure Profi les  
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CONFIG. DIV. MACH SYH. THROAT RAKES CONDITION 
C13 3-30 1.57 0 I N  ALPHA= -5. 
C13h 0 BETA = 0. 
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Figure 212 Effect of Slotted  Ramp  (Configuration C13A) 
on Inlet  Performance 
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CONFIG. DIV.  MACH SYH. THROAT RAKES CONDITION 
c13 3.30 1.57 0 I N  ALPHA= 1. 
C13A 0 BETA = 0. 
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Figure 213 Ef fec t   o f   S lo t t ed  Ramp (Configuration C13A) 
on Inlet  Performance 
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CONFIG. DIV.  MACH SYH. T_HROAT RAKES CONDITION 
C13 3.30 1.56 0 IN ALPHA= 6. 
C13A 0 BETA = 0. 
"""_ "" """" """""" """"_ 
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YC2-  LBSISEC YC2- LBS/SEC 
160 2 0 0   2 4  0 160 2 0 0   2 4  0 
UC2- LBSISEC UC2- LBS/SEC 
Figure 214 Effec t  of S l o t t e d  Ramp (Configuration C 1 3 A )  
on I n l e t  Performance 
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CONFIG. DIV.  MACH SYH. THROAT RAKES CONDITION 
C13   3 .30  1.96 0 I N  ALPHA= -5. 
C13A 0 BETA = 0. 
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Figure 215 Ef fec t   o f   S lo t t ed  Ramp (Configuration C13A) 
on Inlet  Performance 
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I 
CONFIG.  DIV. HACH SYH. THROAT RAKES CONDITION 
C13  3 .30  1.96 0 IN ALPHA= 1. 
C13A 0 BETA = 0. 
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Figure 216 Effect o f  Slotted Ramp (Configuration C13A) 
on Inlet  Performance 
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CONF IG. DIV. MACH SYH. THROAT  RAKES CON0 I T ION 
C13  3 .30  1.95 0 I N  ALPHA= 6. 
C13A 0 BETA = 0. 
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Figure 217 Effect  of  Slotted Ramp (Configuration C13A) 
on Inlet  Performance 
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CONFIGURATION SYM. D I V .  MACH WCi’ CONDITION 
C13 C5 DEG.BASIC1 
ClSA (13 DEG.SOLID1 0 BETA = 0. 
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Figure 218 Effect  of 13’ Ramp  (Configuration  C15A)  on 
Throat-Pressure  Profiles 
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CONFIGURATION SYH. DI V. MACH WC2 CONDI T ION 
C 1 3  ( 5  DEG.BASIC1 0 3.65 1.57 217. ALPHA= 1. 
C15A ( 1 3  DEG.SOLID1 0 BETA = 0. 
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Figure 219 Effect of 13O Ramp  (Configuration C 1 5 A )  on 
Throat-Pressure  Profiles 
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CONFIGURATION SYH. D I V .  MACH YC2 CONDITION 
C13 (5 DEG.BASIC1 0 , 3.65 1.57  217.  ALPHA= 6. 
C15A (13 DEG.SOLID1 0 BETA = 0. 
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Figure 220 Effect of 13’ Ramp  (Configuration  C15A) on 
Throat-Pressure  Profiles 
250 
CONFIGURATION SYH. DIV. HACH UC2 CONDITION 
C13 ( 5  DEG.BASIC1 
C15A (13 DEG.SOLID1 0 BETA = 0. 
""-""""""" "" ""  "" "" ""_ 
0 3.65 1.96 184. ALPHA= -5. 
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Figure 221 Effect of 1 3 O  Ramp (Configuration C 1 5 A )  on 
Throat-Pressure  Profiles 
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CONFIGURATION SYM. D IV .  MACH WC2 CONOIT  ION 
C13 ( 5  DEG.BASIC1 0 3.65 1.96 184. ALPHA= 1. 
C15A (13 DEG.SOLID1 0 BETA = 0. 
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Figure 222 Effect of 13’ Ramp  (Configuration  C15A) on 
Throat-Pressure  Profiles 
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CONFIGURATION SYM. DlV. MACH  WC2 ONDITION 
C13 C5 DEG-BASIC1 0 3:65 1 . 96 184. ALPHA= 6. 
C15A ( 1 3  DEG-SOLI01 0 BETA = 0. 
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Figure  223  Effect  of 13O Ramp  (Configuration  C15A)  on 
Throat-Pressure  Profiles 
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CONFIG. D I V .  MACH SYM. THROAT RAKES CONDITION 
C13 3.65 1.57 0 I N  ALPHA= -5 .  
C15A 0 BETA = 0. 
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224 Effec t  of 13O Ramp (Configuration C 1 5 A )  on 
Inlet  Performance 
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CONFIG. D I V .  tlACH SYM. T H R O A T   R A K E S  CONDI T ION 
C13 3.65 1.56 0 IN ALPHA= 1. 
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Figure 225 Effect of  1 3 O  Ramp (Configuration C15A) on 
Inlet  Performance 
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CONFIG. DIV. MACH SYM.  THROAT RAKES CONDITION 
C13 3.65 1.56 0 I N  ALPHA= 6. 
C15A 0 BETA = 0. 
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Figure 226 Effect  of 13’ Ramp (Configuration C 1 5 A )  o n  
I n l e t  Performance 
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CONFIG. D I V .  HACH SYH. THROAT RAKES CONDITION 
C13  3.65 1.96 0 IN ALPHA= -5. 
C1SA D BETA = 0. 
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Figure 227 Ef fec t   o f  13O Ramp (Configuration C15A) on 
Inlet  Performance 
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CONFIG. D I V .  MACH SYfl. THROAT RAKES CONDITION 
C13 3.65 1.96 0 IN ALPHA= 1. 
C15A 0 BETA = 0. 
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Figure 228 Effec t   o f  13O Ramp (Configuration C15A) on 
Inlet  Performance 
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I 
CONFIG. D IV .  MACH SYM. THROAT RAKES CONDITION 
C13 3.65 1.96 0 I N  ALPHA= 6. 
ClSA 0 BETA = 0. 
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Figure 229 Ef fec t  of 13' Ramp (Configuration C15A)  on 
I n l e t  Performance 
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CONFIGURATION SYH. DIV. MACH WC2 CON0 I T I ON 
C13 C5 DEG.BASIC1 0 3.65 1.57 217. ALPHA= -5. 
CIS C13 DEG.POROUS1 0 BETA = 0. 
CIS YIINCR. BLEED A 
”””-”””“”” ”” ”” ”” ”“ _“””” 







”””””””””” B.L. 0.0 
SPLITTER  SIDE 
1.0 
0 
c e 0 7  
c a 
04 
B.L. 17 .0  CLEFT-LKG.AFT1 








* 4  
0 2 4 6 
LIP  SIDE 
q )  ”””””””“””_ 
LIP  SIDE 
””” V.L. 70.7 - - - - - - -  
RIGHT  SIDE-  LKG-AFT 
6 4 2 0 
DISTANCE  FROM  SURFACE- Y CIN.1 
Figure  230  Effect  of  13O  Porous-Bleed  Ramp  (Configuration  Cl5) 
on  Throat-Pressure  Profiles 
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CONFIGURATION SYtl. DIV. HACH  WC2  ONDITION 
C13 ( 5  DEG.BASIC1 0 3.65 1.57 217. ALPHA= 1. 
C15 I13 DEG.POROUS1 0 BETA = 0. 
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Figure 231 Effect of 13O Porous-Bleed Ramp (Configuration C15) 
on Throat-Pressure  Profiles 
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Figure 232 Ef fec t   o f  13O Porous-Bleed Ramp (Configuration  Cl5) 
on Throa t -Pressure  Prof i les  
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CONFIGURATION SYH. D I V .  MACH WC2 CONDITION 
C13 C5 DEG.BASIC1 
Cl5 (13 DEG.POROUS1 0 BETA = 0. 
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Figure 233 Effect of 13O Porous-Bleed  Ramp  (Configuration C l 5 )  
on  Throat-Pressure  Profiles 
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2 64 
CONFIGURATION SYH. D I V .  HACH UG2 CONDITION 
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Figure 234 Effect of 13’ Porous-Bleed  Ramp  (Configuration C l 5 )  
on Throat-Pressure  Profiles 
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Figure 235 Effect of 13' Porous-Bleed  Ramp  (Configuration C l 5 )  
on Throat-Pressure  Profiles 
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CONFIG. DIV. HACH SYM. THROAT RAKES CONDITION 
c13 3.65 1.57 0 I N  ALPHA= -5. 
CIS 0 BETA = -0. 
CIS Y/INCR.BLD. A 
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Figure 236 Effect of 13O Porous-Bleed  Ramp  (Configuration C15) 
on  Throat-Pressure  Profiles 
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CONFIG. D I V .  MACH SYM. THROAT RAKES CONDITION """_ "" "" "" """""" """_" 
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Figure  237  Effect  of 13O Porous-Bleed  Ramp  (Configuration C15) 
on Throat-Pressure  Profiles 
267 
I l l l l l l l   l l l l l l l l l l l l l l  
1 
CONFIG. DIV.  MACH SYtl. THROAT RAKES CONDITION 
C13 3.65  1.56 0 IN ALPHA= 6, 
c15 0 BETA = 0. 
C15 Y/INCR.BLD. A 
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Figure 238 Effect of 13' Parous-Bleed Ramp (Configuration  Cl5) 
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Figure  239 Effect of  1 3 O  Porous-Bleed Ramp (Configurat ion C15) 
on Throa t -P res su re  P ro f i l e s  
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I I I I IIIIII 
CONFIG. D I V .  MACH  SYM.  THROAT RAKES CONDITION 
C13 3.65 1.96 0 IN ALPHA= 1. 
C15 0 BETA = 0. 
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Figure  240 Effect of 13O Porous-Bleed Ramp (Configurat ion C l 5 )  
on Throa t -Pressure  Prof i les  
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CONFIG. DIV.  HACH SYH. THROAT RAKES CONDITION 
C 1 3  3.65 1.96  0 I N  ALPHA= 6. 
CIS 0 BETA = 0. 
C I S  U/INCR.BLD. 0 
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Figure 241 Effect of 13O Porous-Bleed  Ramp  (Configuration C l 5 )  
on Throat-Pressure  Profiles 
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CONFIGURATION sym. DIV. MACH wc2 CONDITION 
C 1 3  ( 5  QEG.BASIC1 
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Figure 242 Effec t   o f  Trimmed S p l i t t e r  P l a t e  on Throat-  
P res su re  P ro f i l e s  
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CONFIGURATION SYtl. D IV .  tlACH WC2 CONDITION 
C13 ( 5  DEG.BASIC1 0 3.65  1.57 217. ALPHA= 1 . 
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Figure 243 Effect   of  Trimmed S p l i t t e r  P l a t e  on Throat- 
Pressure   Prof i les  
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CONFIGURATION SYH. D I V .  HACH  UC2  CON01 T I ON 
C 1 3  C5 DEG.BASIC1 0 3-65 1.57 217. ALPHA= 6. 
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Figure 244 Effect   of  Trimmed S p l i t t e r  P l a t e  on  Throat-  
P r e s s u r e  P r o f i l e s  
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CONFIGURATION SYtl. D I V .  MACH WC2 CON01 TION 
C13 C5 DEG.BASIC1 0 3.65  1.96 184. ALPHA= -5. 
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Figure 245 Effect of Trimmed Splitter Plate on Throat- 
Pressure Profiles 
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CONFIGURATION SYfl. D I V .  HACH UC2 CONDITION 
C 1 3  C5 DEG.BASIC1 0 3.65 1.96 184.  ALPHA= 1. 
C 1 4  (5 DEG.TRIMflED1 0 BETA = 0. 
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Figure  2 4 6  Effec t   o f  Trimmed S p l i t t e r  P l a t e  on Throat-  
P r e s s u r e  P r o f i l e s  
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CONFIGURATJON SYM. D I V .  HACH Y C 2  CONDITION 
C13 (5 DEG.GASIC1 0 3.65 1.96  184. ALPHA= 6. 
C14 C5 0EG.TRItlMED) 0 BETA = 0. 
""""""_  _ ". - ""  "" " _"""" 







1 .0  
. 4  
B.L. 17 .0  CLEFT-LKG.AFT1 """ Y.L. 70.7  - - - - - - -  
RIGHT  SIDE- LKG.AFT SPLITTER  SIDE 







. 4  
0 2 4 6 6 4 2 0 
DISTANCE FROM SURFACE- Y [ I N . )  
Figure 247  Effect of Trimmed  Splitter  Plate on Throat- 
Pressure  Profiles 
277 
I I I ll11l1l111ll111l1l111 
llIIIll1111llIII I I 
CONFIG. DIV. MACH SYM.  THROAT RAKES CONDITION 
c13 3.65 1.57 0 IN ALPHA= -5. 
c 1 4  0 BETA = 0. 










- 8 0  
160 2 0 0   2 4  0 160  200  24 0 
UC2- LBSISEC WC2- LBSISEC 
160 2 0 0   2 4  0 160 200   24  0 
UC2- LBSISEC  UC2-  LBSISEC 
Figure  248 Effect of  Trimmed S p l i t t e r  P l a t e  on I n l e t  
Performance 
278 
CONFIG. DIV .  MACH SYH. THROAT RAKES CONDITION 
C13 3.65 1.56 0 IN ALPHA= 1. 
C14 0 BETA = 0. 










- 8 0  
160 2 0 0   2 4  0 160 2 0 0   2 4  0 
VC2- LBS/SEC WC2- LBS/SEC 
I 
160 2 0 0   2 4  0 160 2 0 0   2 4  0 
VC2- LBS/SEC  UC2- LBS/SEC 




CONFIG. DIV. HACH SYH. THROAT RAKES CONQITION 
C13 3.65 1.56 0 IN ALPHA= 6. 
C14 0 BETA = 0. 
”””_ ”” ””  ”” ””””” ””””-
00 
95 
9 0  
85 
I 1 I I I I I 
160 2 0 0   2 4  0 160 2 0 0  24 0 
WC2- LBSISEC WC2- LBS/SEC 
160 2 0 0   2 4  0 160 2 0 0  24 0 
V C 2 -  LBS/SEC UC2-  LBSISEC 
Figure  250 Ef fec t  of  Trimmed S p l i t t e r  P l a t e  on I n l e t  
Performance 
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CONFIG. D IV .  HACH SYfl. THROAT RAKES CON01 T ION 
C13 3.65 1.96 0 I N  ALPHA= -5. 
C14 0 BETA = 0. 
""-" "" """"  """""" """"_ 
00 
9 0  
80  
, 7 0  
, 6 0  
120 160 2 0 0  
YC2- LBSISEC 
.06 






















120 160 2 0 0  120 160 2 0 0  
VC2-  LBSISEC YC2- LBSISEC 
Figure 251  Effec t  of Trimmed S p l i t t e r  P l a t e  on I n l e t  
Performance 
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CONFIG. DIV. HACH SYtl. THROAT RAKES CONDITION 
c13 3.65 1.96 0 I N  ALPHA= 1. 
C14 0 BETA = 0. 





Q - 8 0  
\ 
6 4  c 
YL 
a 7 0  
.60 
120 160 200 120  160 200 











UC2-  LBSISEC 
120  160 200 120 160 200 
YC2- LBSISEC YC2- LBS/SEC 
Figure  252 Effect o f  Trimmed S p l i t t e r  P l a t e  o n  I n l e t  
Performance 
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CONFIG. DIV.  MACH SYH. THROAT RAKES CONDITION 
C13 3.65 1.96 0 I N  ALPHA= 6. 
C14 0 BETA = 0. 
-""" "" """" """""" """"- 
120 1 6 0  200 1 2 0   1 6 0   2 0 0  
06 
<Y . 04 c 











0 .  
. 
YC2- LBSISEC 
1 2 0   1 6 0   2 0 0   1 2 0   1 6 0  200 
YC2- LBWSEC YC2- LBSISEC 




CONFIGURATION STRUTS SYM. MACH WC2 CONDITION 
c1a OUT 0 e 91 2330 ALPHA+ 1 . 
3 c 6 S  IN. O I V ,  I N  0 BETA = 0. 





m o  
Figure 254 Effect of  Diverter  Struts on Fuselage and 
Diverter  Static  Pressures 
2 84 
CONFIGURATION  STRUTS SYH. MACH UC2 CONOITION 
c13 OUT 0 l e 5 8  2 1 7 r  ALPHAS 1, 
3.65 IN, O I V ,  I N  0 BETA = 0, 
""""""- 00"" "" "" "" 




110 150 190 230 27 0 
FUSELAGE STATION- IN. 
Figure 255 Effect of Diverter Struts on  Fuselage  and 
Diverter  Static  Pressures 
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c1 a OUT 0 1 e 9 7  183, ALPHAS 
3.65 IN ,  O I V ,  I N  0 BETA = 
CONFIGURATION  STRUTS SYM. MACH WC2 CONDITION """"""_ """ "" "" "" """"_ 
1. 
0. 
110 150 190 23 0 27 0 
FUSELAGE STATION- IN. 
I Figure  256 Effect of D i v e r t e r   S t r u t s  on Fuselage and 
Diverter S t a t i c  P r e s s u r e s  
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co!ErEuwro! STRUTS """ MACH "" ~ ~ ~ ~ l ~ l ~ ~  
C13/3.65 IN. D I V .  0 OUT . 9 1  ALPHA= 1 . 





u) r a c m.. 
1 6 0   2 1  0 26 0 1 6 0   2 1  0 26 0 
UC2- LBSISEC YC2- LBSISEC 
. 
1 6 0   2 1  0 26 0 160 2 1  0 26 0 
WC2- LBSISEC UC2- LBSISEC 
Figure 257 Effect o f  Diverter  Struts on Inlet  Performance 
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CONFIGURATION ””””””- SvWlr. S;lEglS HhCH CONDITION 
C13/3m65 IN. D I V .  0 OUT 1.58 ALPHA= 1. 
V o G m S  OUT 0 IN BETA = 0. 
””””- 
160 200 24 0 160 200 24 0 
UC2-  LBSISEC  YC2-  LBSISEC 
160 2 0 0  24 0 160 200 24 0 
UCZ- LBSISEC  UC2-  LBSISEC 
Figure 258 Effec t  of D i v e r t e r  S t r u t s  on Inlet   Performance 
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CONFIGURATION ””””””_ SYM. STRUTS MACH CONDITION 
C1313.65 IN. DIV. 0 OUT 1.97 ALPHA= 1. 
”” ””” ”“ ””””_ 
V m G a S  OUT CI IN BETA = 0. 
1.00 








a 7 0  
060 I I I I I I I I  
120  160 200  120   160   200  
WC2- LBSISEC WC2- LBSISEC 
1 2 0   1 6 0   2 0 0   1 2 0   1 6 0   2 0 0  
WC2- LBSISEC wc2- LBS1SEC 
Figure 259 Ef fec t  of D i v e r t e r  S t r u t s  on Inlet   Performance 
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1 
CONFIGURATION ””“”””_ SYfl. ”” V.G.S ”-” flACH CONDITION 
DIV. STRUTS IN 0 IN BETA = 0. 
”” ””””_ 








c (u . 94 
92 
160 21 0 26 0 160 21 0 260 
YC2- LBSISEC uc2- L e s m c  
. 
. 
160 21 0 26 0 160 21 0 26 0 
wc2- LBSISEC UC2- LBSISEC 
Figure 260 Effect of  Vortex  Generators  on  Inlet  
Performance 
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EoLJEE!!?!Iro! SYH. ”” V.G.S ””- CONDITION ””””_ 
C1313.65 I N .  D I V .  0 OUT .91  ALPHA= 1. 
D I V e  STRUTS IN 0 IN BETA = O m  
160   21  0 26 0 160 2 1  0 26 0 
WC2- LBSISEC YC2- LBSISEC 
l e  
e 
e 
160 21 0 26 0 160 2 1  0 260 
UC2- LBSISEC WC2- LBSISEC 
Figure 261 Effect  of  Vortex Generators  on Inlet  
Performance 
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CONFIGURATION -"""""" SYH. "" ""_ V.G.S flACH "" CONDITION 
DIV.  STRUTS IN D IN BETA = 0. 
""""_ 







c cu tn . 9 4  
92 
1 6 0   2 1  0 26 0 160 2 1  0 26 0 
YC2- LBSISEC WC2- LBSISEC 
1 6 0  21 0 26 0 160 21 0 26 0 
UC2- LBSISEC UC2- LBSISEC 
Figure  262 Effect   of   Vortex  Generators   on  Inlet  
Performance 
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CONFIGURATION ””””””_ SYH. V.G.S CgNDlligN 
DIV. STRUTS IN 0 I N  BETA = 0. 
”” ”-” 




9 4  
9 2  
160   21  0 26 0 1 6 0   2 1  0 2 6 0  
UC2- LBSISEC WC2- LBSISEC 
. 
160 21 0 26 0 1 6 0   2 1  0 26 0 
UC2- LBWSEC UC2- LBSISEC 




CONFIGURATION SYM. V.G.S flACH CONDITION 
C1313.65 IN. DIV. 0 OUT a 9 0  ALPHA= 1 e 
O I V .  STRUTS IN 0 IN 8ETA = -10. 
””””””_ ”” -”” ”” -?”””- 
l e  00 
e 98 
0 




















160  21 0 26 0 160 21 0 26 0 
uc2- LBS1SEC WC2- LBSISEC 
160 21 0 26 0 160 21 0 26 0 
UC2-  LBS1SEC  WC2-  LBSISEC 















X *  
160   21  0 26 0 160 
YC2- LBSISEC 
1 6 0   2 1  0 26 0 160 
YC2- LBSISEC 
2 1  0 26 0 
YC2- LBSISEC 
2 1  0 2 6 0  
UC2- LBSISEC 
Figure 265 Effect of Vortex  Generators on Inlet  
Performance 
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CONFIGURATION SYH. Y.G.S HACH CONDITION 
C13/3.65 IN. D I V .  0 OUT 1.56 ALPHA= -5. 
DIV .  STRUTS I N  0 I N  BETA = 0. 
""""""_ "" ""_ "" - T  """_ 
. 
U .  
. 
1 6 0   2 0 0   2 4  0 160 200   24  0 
UC2-  LBS/SEC VC2-  LBS/SEC 
1 6 0   2 0 0   2 4  0 160 2 0 0  24  0 
UC2- LBS/SEC V C 2 -  LBS/SEC 
Figure 266 Ef fec t  of Vortex  Generators on I n l e t  
Perf  onnanc e 
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CONFIGURATION SYH. Y.G.S MACH  CDNOI  TION 
C13/3.65 IN. DIV. 0 OUT 1.56 ALPHA= I. 
DIV .  STRUTS IN 0 1N BETA = 0. 













9 0  
85 
80  



















a .  
W 




X .  
160 2 0 0   2 4  0 










0 .  
I- 
. 
160 2 0 0   2 4  0 160  2 0 0  24 0 
WC2- LBS/SEC WC2- LBS/SEC 
Figure 267 Effect of  Vortex  Generators on I n l e t  
Performance 
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CONFIGURATION SYH. V. G.S MACH CONDI T I O Y  
C13/3.65 IN. DIV. 0 OUT 1.56 ALPHA= 20. 
DIV. STRUTS IN 0 IN BETA = 0. 










a 8 0  
160 2 0 0   2 4  0 
WC2- LBS/SEC 
1 6 0   2 0 0   2 4  0 
WC2- LBS/SEC 
1 6 0   2 0 0   2 4  0 1 6 0   2 0 2 4  0 
UC2- LBS/SEC VC2- LBS/SEC 
Figure 268 Effect  of  Vortex  Generators on I n l e t  
Performance 
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CONFIGURATION SYtl. V. G.S HACH CON01 TION 
C13/3.65 IN. D I V .  0 OUT 1.56 .ALPHA= -5. 
D I V .  STRUTS IN 0 I N  BETA = -10. 





a .  
\ 
IQ 
c (Y . 
. 
160  200  24 0 160  200  24 0 










0 .  
160 200 24 0 160 200 24 0 
WC2-  LBSISEC  WC2-  LBS/SEC 
Figure 269 Ef fec t  of Vortex  Generators  on  Inlet  
Performance 
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CONFIGURATION SYH. V.G.S. HACH CONDITION 
C13/3.65 IN. DIV. 0 OUT 1.56 ALPHA= I .  
DIV. STRUTS IN 0 IN BETA = -10. 
"-""""" "" ""_ "" """"- 
1 6 0   2 0 0  24 0 160 2 0 0  24  0 
Y C 2 -  LBS/SEC WC2- LBS/SEC 
160 2 0 0  24  0 160 2 0 0  
VC2- LBSISEC WC2- LBS/SEC 
2 4  0 
Figure 270 Effect of  Vortex  Generators  on  Inlet 
Performance 
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CONFIGURATION SYtl. V. G.S HACH CONDITION 
C13/3.65 IN. DIV. 0 OUT 1.56 ALPHA= 20. 
DIV.  STRUTS IN 0 IN BETA = -10. 
""-"""" "" ""- "" """"_ 
160 200   24  0 160 200   24  0 





0 - 1  
.o 
160 2 0 0   2 4  0 160 2 0 0   2 4  0 
VC2-  LBSISEC WC2- LBS/SEC 
Figure 2 7 1  Effec t   o f   Vor tex   Genera tors   on   In le t  
Performance 
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CONFIGURATION SYH. V.6.S HACH  CONDITION 
C13/3 .65  IN. DIV. 0 OUT 1.96 ALPHA= -5. 
DIV. STRUTS IN 0 IN BETA = 0. 
""""""- "" ""_ "" """"_ 
1.00 
e 9 0  
0 





e 7 0  
- 6 0  
1 2 0  1 6 0  2 0 0   1 2 0   1 6 0  200 
WC2- LBS/SEC YC2- LBSISEC 
. 
cy 




0 .  
W 
. 
1 2 0   1 6 0   2 0 0   1 2 0   1 6 0  2 0 0  
UC2- LBS/SEC YC2- LBS/SEC 
Figure 272 Effec t  of Vortex  Generators on I n l e t  
Performance 
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CONFIGURATION SYH. V.G.S HACH  CONDITION 
C13/3.65 IN. D I V .  0 OUT 1.96 ALPHA= 1. 
D IV .  STRUTS IN 0 IN BETA = 0. 
”_””””” ”” -”” ”” ””-”” 




r~ .80  
\ 
c 6 4  ta 
e 7 0  
e 6 0  






1 2 0  
WC2- LBS/SEC 
1 6 0  200 1 2 0   1 6 0  
U C 2 -  LBSISEC WC2- LBSISEC 
i 
2 0 0  
2 0 0  
Figure 273 Ef fec t  of Vortex  Generators on I n l e t  
Performance 
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, ... . - . . . 
CONFIGURATION SYM. V. G.S flACH CONDITION 
C13/3 .65   IN .  D I V .  0 OUT 1.95 ALPHA= 20. 
D I V .  STRUTS I N  0 I N  BETA = 0. 
""""-"" "" ""_ "" """"_ 
1 - 0 0  
- 9 0  
0 





- 7 0  





1 2 0   1 6 0   2 0 0   1 2 0  
WC2- LBS/SEC 
1 2 0   1 6 0  
i 
2 0 0  1 2 0  
UC2- LBS/SEC 
160 2 0 0  
VC2- LBSISEC 
1 6 0   2 0
WC2- LBSISEC 
Figure 274  Effec t  of Vortex  Generators on I n l e t  
Performance 
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CONFIGURATION SYM. V.G.S MACH CONDITION 
C 1 W 3 . 6 5  IN. DIV. 0 . OUT 1.96 ALPHA= 1. 
01 Y. STRUTS IN 0 IN BETA = -10. 
"""-""" "" ""_ "" ""-"" 
1 2 0  
. 
1 6 0  2 0 0  
YC2- LBSISEC 
1 2 0  1 6 0   2 0 0  
YC2- LBSISEC 
1 2 0   1 6 0   2 0 0  120  160 200 
YC2- LBS/SEC UC2- LBS/SEC 




CONFIGURATION SYH. V. G. S MACH CONDI TION 
C13/3.65  IN.  DIV. 0 OUT 1 .96  ALPHA= 20. 
D I V .  STRUTS I N  0 IN BETA = -10. 




u .  
v) 
w 





X .  
0 
. 
120 1 6 0   0   1 2 0   1 6 0   2 0 0  
WC2- LBSISEC WC2- LBSISEC 
120 1 6 0  200 120 160 2 0 0  
WC2- LBS/SEC WC2- LBSISEC 
Figure 276 Effec t  of Vortex  Generators  on  Inlet  
Performance 
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CONFIGURATION SYM. THROAT RAKES tlACH CONDITION 
C1313.65 IN. D I V .  0 OUT e 9 0  ALPHA= -9. 
0 IN BETA = 0. 
"e" "" """""""" "-""" 
1. 





m .  c 
CI 
CI 






160 21 0 26 0 160 21 0 260 










0 .  
160 21 0 26 0 160 21 0 26 0 
YC2- LBSISEC UC2- LBS/SEC 
Figure 277 Effect of Throat  Rakes  on Inlet  Performance 
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CONFIGURATION SYM. THROAT RAKES MACH CONDITION 
””””””- ””  ”””””” ”“ “”””_ 
C13/3.65 IN. OIV. 0 OUT .91 ALPHA= 1 . 






160  21 0 26 0 160 21 0 26 0 
WC2- LBS/SEC UC2- LBS/SEC 
. 
. 
160  21 0 26 0 160  21 0 26 0 
YC2- LBSISEC UC2- LBS/SEC 
Figure 278 Effect   of  Throat Rakes on Inlet Performance 
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CONFIGURATION SYH. THROAT RAKES MACH CONDITION 
"'""""" "" """""""" """"- 
C13/3.65 IN. D I V .  0 OUT .89 ALPHA= 20. 
0 IN BETA = 0. 
160  21 0 26 0 
n 
Y 









160 21 0 26 0 
YC2- LBSISEC YC2- LBSISEC 
. 
(Y 






O m  
. 
160 21 0 26 0 160 21 0 2 6'0 
YC2- LBWSEC UC2- LBWSEC 
Figure 279 Effect  of Throat  Rakes  on Inlet  Performance 
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CONFIGURATION SYH. THROAT RAKES HACH CONDITION 
C13/3.65 IN. D IV .  0 OUT 1.58 ALPHA= -5. 
0 I N  BETA = 0. 











160 200 24 0 160 200 24 0 
UC2- LBS/SEC UC2- LBSISEC 
160 200 24 0 160 200 24 0 
UC2- LBS/SEC UC2- LBSISEC 
Figure 280 Effect of Throat  Rakes on Inlet Performance 
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CONFIGURATION SYH. THROAT RAKES HACH CONDITION 
C13/3.65 IN. DIV.  0 OUT 1.58 ALPHA= 1. 
0 IN BETA = 0. 


























- 0  
160 200 24 0 
UC2-  LBS/SEC VC2- LBSISEC 
06 






Ih . 02 c 
. 00 
160 200 2 4  0 160 200 2 4  0 
VC2- LBS/SEC UC2- L B W S E C  
Figure 281 Effect of Throat Rakes  on Inlet  Performance 
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I 
CONFlGURATION SYH. THROAT RAKES HACH CONDITION 
C13/3.65 IN. DIV. 0 0U.T 1-58 ALPHA= 20. 
0 I N  BETA = 0. 
""""-"" "" """""""" -"""" 
160 200 2 4  0 160 2 0 0   2 4  0 
UC2- LBSISEC  UC2- LBS/SEC 
160 2 0 0   2 4  0 160 2 0 0   2 4  0 
VC2- LBSISEC  YC2-  LBS/SEC 
Figure 282 Effect of  Throat  Rakes  on Inlet  Performance 
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CONFIGURATION SYfl, THROAT RAKES HACH CONDITION ""-"""" "" """"""  "" ""_




120  160 200  2  160 200 
YC2- LBSISEC UC2- LBWSEC 
0 
120 160 2 0 0   2 160 2 0 0  
UC2- LBS/SEC UC2- LBS/SEC 
Figure 283 Effect of Throat  Rakes on Inlet  Performance 
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CONFIGURATION SYM. THROAT  RAKES MACH CONDITION 
C13/3 .65   IN .   D IV.  0 OUT 1.97 ALPHA= 1. 
0 IN BETA = 0. 
""""""- "" """""" "" """"_ 
1.0 








x '  
0 
. 
120 1 6 0  2 0 0  1 2 0   1 6 0  2 0 0  
WCZ- LBS/SEC WC2- LBSISEC 
120 160 2 0 0  120 1 6 0  200  
WC2- LBSISEC YC2-  LBS/SEC





0.15-SCALE  YF-16  INLET MODEL 
NASA-LeRC-013  NOVEMBER-DECEMBER 1972 
RUN CONFIGURATION 
1 S p l i t t e r  only 
Fuselage Rakes 
Nose Boom 
2 S p l i t t e r  Only 
Fuselage Rakes 
No Nose Boom 




4 S p l i t t e r  Only 
No Fuselage 
Rakes 
No Nose Boom 
- - 
5 C 1 3 ,  
Nose Boom 













. 9  












1 I 1 






-5 ,1 ,6  - 0 ,+5 -
-5,1,6,10 
- 0,+5,-10,-15 I -10, - 5 , l  , 6 
0,+5,-10 - 
1 2 - 
-5 ,1,6 




















A 0, - 5 ,  -10 
A 
- 10 198 
0, -5,  -10 C 
0, - 5 ,  -10 F 
0, -5 A 
0,-5,-10 I F  
I 
,0,-5,-10 A 





*See airflow schedule at end of program. 
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APPENDIX A 




Throat  Rakes 
C13 
Ncse Boon 
No Throat  Rakes 
z13 
fose Boom 
?o Throat Rakes 
:1.5 
Jose Boom 





:hroa t Rakes 
:13 
lose Boom 
lo Throat  Rakes 
i p l i t t e r  S t r u t s  
- 
When + appears  









1 .4  










1 .6  
. 9  
a - DEG. 
-5,lO 
1,6 ,20  





1 ,6 ,10 ,20  
-5,1,6,10,20 








-10, - 5 , l  
6,10,20,30,40 
1 








-5 ,1 ,6 ,10 ,20  
-5 ,1 ,6 ,10 ,20  
""
-5,1,23 
-5 ,1 ,20  
-10,1,30 
-5 
!5  ,37,40 
15 
P-DDEG. 
0 ,  -5 
0,-5,-10 
0,  -5 
0, - 5 ,  -10 
0 






0, -5, -10 
-5,  -10 
9, -5, -10 
3,-5,-10 












I ,  -5,-10 
>,-5,-10 




-5 ,  -10 












































TEST PROGRAM (Continued) 
DIV. 
CONFIGURATION  HT.  
213 3.65 
Vose Boom 
Jo Throat Rakes 
S p l i t t e r   S t r u t s  . 
dortex Generators 
C 15 3.65 
N o s e  Boom 
Throat Rakes 
S p l i t t e r  S t r u t s  
cl5A 3.65 
Nose Boom 
Thr o a t  Rakes 








S p l i t t e r  Struts 
. 3  i n .  more 
Nose Boom 
No Throat Rakes 
S p l i t t e r  S t r u t s  




2.0 1 ,6 ,20  
1.6 -5,1,6,20 








1 , 6 , 2 0  
-5,lO 
1,6,20 





1 .2  



















A 0, -5, -10 
A 






0,-5 I C  
0 ,  -5 , -10 A 
0, -5 C 
0,-5,-10 C 
0 ,  -10 F+ 
0 ,  -5 
+ 0,  -5 
+ 
0 ,  -10 
E+ 0 ,  -10 
D+ 
0, -5 A 
0 ,  -5 C 7 0, -10 
- NOTE: When + a p p e a r s   i n  the N'c2 column, the buzz l i m i t  was determined 
in add5.iti.on to the a i r f l o w  schedule shown. 
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APPENDIX A 
TEST PROGRAM (Concluded) 
__ 1 I AIWLOW SCHEDULES - 
blach NO. Corrected A i r f l o w  Wc2 or W */a, Schedule  
2.0  (1.96) A 
214, 200, 180, 160 G 0.6 
250, 234, 210, 186, 160 F 0.9 
248  232,  210,  186  160 E 1.2 
245, 229, 208, 185, 160 D 1.4 (1.38) 
234, 218, 200, 180, 160 C 1.6 (1.58) 
215 201, 186,  169, 150 n 1.8 (1.78) 
198, 185, 172, 156 , 140 
- .. ... . . . . . . 
APPENDIX  B 
CALCULATION  METHOD  FOR  PRATT & WHITNEY  DISTORTIOII 
PARAMETER DX1 
The  principal  steady-state  distortion  index  for  evalua- 
tion  of  ,engine/inlet  compatibility  for  the  Pratt  and  Whitney 
FlOO  engine  is  the  parameter  DX1.  This  parameter  is  the 
ratio  of  the  fan  distortion  factor Ka2 to  the nominal 
limiting  value  of Ka2 for  stall-free  engine  operation; i.e., 
DX1 = Ka2 
Ka2 is  the  engine fan  distortion  factor  and  consists  of 
both radial, Kra2, and  circumferential, Key distortion. 
In  equation  form 
where B is a  factor  which  permits  the  fan  circumferential 
and fan  radial  distortion  to  be  considered on  a  common 
basis.  Other  notation  is  defined  at  the  end of this  Appendix. 
The  calculation  procedure  for  each of the  distortion 
factors  (KO, KraZy and  Ka2)  is  described  below. The  steady- 
state  data  used  in  these  calculations  are  obtained  with 
40 ( 8  rakes/5  rings)  compressor-face  total-pressure  probes 
located on centroids of equal  area as shown  in  Figure B-1. 
319 
APPENDIX B (Continued) 
Rake 7 
Figure B- 1 Computation  Plane  Nomenclature 
32@ 
APPENDIX B (Continued) 
The  nomenclature  given  in  Figure B - 1  is  used  in  the  follow- 
ing  description. 
Fan  Circumferential  Distortion  Factor, Ke 
The P&WA engine  specification  requires  the  evaluation 
of  the  first  ten  Fourier  coefficients  for  calculating  cir- 
cumferential  distortion.  However,  for  this  test  the  follow- 
ing  rapid  procedure  was  used  which  evaluates  only  the  first 
three  Fourier  coefficients. 
1. For  each  test  point  the 40 compressor-face 
pressures  are  obtained.  Starting  with  Ring 1, 
form  the  products  (Pt2/Pto)  cos 8 and  (Pt2/Pto) 
sin 8 for  each  probe  in  the  ring. 0 is  the  rake 
angle  measured  from  Rake 1. Note  that 8 is  always 
an  integer  multiple  of 45 . 0 
2. Use  the  products  of  Step 1 to  obtain  the  Fourier 
coefficients a1 and bl: 
” - 1/4 (%) cos 81 
pto I=1 Pto I 
where I is  the  rake  designation. 
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3 .  Then 
4.  Repeat  Steps 1 and 2 s u b s t i t u t i n g  N8 ( i . e . ,  28 and 
30) f o r  8 t o  ob ta in   a2 ,  b2 and a3,   b3.  Then 
compute AN/Pto  as done i n  S t e p  3 (where previously, 
N = 1). Divide   the   quant i ty  AN/Pto  by N t o   y i e l d  
AN/N / P t o .  The l a r g e s t  v a l u e  of AN/N2Pto f o r  t h e  
r i n g  i s  designated A N / N ~ P ~ ~ ) ~  and r e t a i n e d  . 
2 
2 
5.  Repeat  Steps 1 through 4 fo r   each   r i ng .  
6 .  For  each  r ing,   form  the  product AN/N P,o)MAx 1 / D  2 
and sum over a l l  r i n g s  t o  o b t a i n  
where J is  the  r ing  des igna t ion  and DJ i s  t h e  r a d i a l  
d i s t ance  to  each  r ing  as i n d i c a t e d  i n  F i g u r e  B - 1 .  
7 .  Obtain  the sum of 1 / D J  t o  o b t a i n  
5 
E -  l 
J-1 DJ 
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8. Obtain the average pressure for each ring 
8 
and the average pressure for the compressor-face 
9 .  Calculate the percent corrected airflow and obtain 
Q/Pt2 = f ( %  Wc2) (P&WA correlation) 
1 0 .  Calculate K using  the  results of Steps 6 through 9 :  0 
Fan Radial Distortion Factor, Kra2 
11. Normalize each ring average pressure by the 
compressor face average t o  establish the radial  
prof i le  . 
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12.  Enter P&WA correlation  data  with  %Wc2  to  obtain 
the  base-radial-profile,  Pt2r/Pt2)BASE , for 
each  ring. 
13. For  each  ring,  compute 
~ 
1 
14. Then  compute  Kra2, 
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15.  Enter P&WA c o r r e l a t i o n  o f  B = f(%Wc2) wi th  
%Wc2 t o  o b t a i n  B and compute K a2 
16. Normalize Ka2 from  Step  15 by Ka2)LIM t o  o b t a i n  DX1: 
DX1 = L 
Ka2 )LIM 
i s  obtained from a P&WA c o r r e l a t i o n  a s  a 
funct ion of  %Wc2, and r ep resen t s  a f i r s t - o r d e r  a p -  
p rox ima t ion   t o   t he  maximum value  of K f o r  s t a l l -  
f r ee  eng ine  ope ra t ion .  The l imi t ing   va lue   o f  DX1 
a2 
p r e s e n t e d  i n  t h i s  r e p o r t  i s  l e s s  t h a n  1 .0  because 
i t  i s  based  on  s teady-s ta te  ra ther  than  ins tan tane-  
ous  peak  values  of K and because no turbulence 
e f f e c t s  (PTmS) are   inc luded .  The u l t i m a t e   d e t e r -  
mination of whether a t e s t  c o n d i t i o n  r e p r e s e n t s  
s ta l l - f ree  ope ra t ion  o f  t he  eng ine / in l e t  combina- 
a2 
t i o n  i s  determined from a s t a b i l i t y  a u d i t  p e r -  
formed by P r a t t  and Whitney A i r c r a f t .  
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NOTATION FOR  DISTORTION  PARAMETER 
CALCULATION 
Fourier  coefficients 
B-factor  in  Ka2  calculation 
Diameters  at  the  computation  plane 
Normalized  Ka2 
Rake  and  ring  designation,  respectively 
P&WA distortion  factors 
Screening  limit  for  Ka2 
Order  of  Fourier  coefficients 
Pratt  and  Whitney  Aircraft 
Pressure  from  a  spectfic (I, J) rake  tube 
Average  of  the  Pt2  values 
Average  of  the  eight Pt2 values  in  a  given 
ring, J 
Base-radial-profile  for  a  given  ring, J 
Dynamic  pressure  at  the  compressor  face 
Angle  of  a  rake  measured  from  rake 1 
Greatest  circumferential  extent  where - 
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